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[SI** 2] hD^5K3if-vS^^t?L«c-mp 1 Sr^tf, if** 

[»**3] *©ftfr#E»3*©«a, »flaii****rJW*i-a, s»** 

[f»**4] t©0t#iS^J^*Sfe1-5fc»K©R*«r#Ji»+5x Id* 

* 2 E«©tfttt. 

[19**5] hn^tttfa^i/SMWWSfc k-rap IffcS, IS** 2 

[fd**6j ScFv, Fab, F (a b' ) gG*»fe*5#*» 
6>»R*il*, W** 2 IE«O*ifr 0 

[fl**7] t hfitfrTfc*, »** 2 iE$CDSt#. 

[Sd**8] (non-natural ly occurring) ftttT-fcS, S»* 

* 2 Ei|$©ftfr„ 

[!S**9] 12E10, 12B5, 1 0 F 6&tfl 2 D 5*»5>4S»iS» 

MWlSitS. «** 1 fE«©in#<, 

[fd**10] Abl, Ab2, Ab3, Ab4, A b 5 A b 6i 5 6 
J&5»^e)S^$H4gt#-T?*)oT, «-*fflAb l~Ab 6 ttVHS.t/V LglSr 

VHAWL*ttt*>tr#aoT5y»B?!KJ:o-C9I9lt*nfcCDR 1 
» CDR2&tfCDR3iP?tf*v3CDRT5y®ffi5i]&-^, Abl~Ab6 

© V HSU* V L m<V * ©£* OCDR©7 5 J KBE^J^TE*^ ioti 

imi] 
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Abl: 


VH CDR1 


VHCDR2 


VHCDR3 


DMA 


(SEQIDNO:!) 


(SEQIDNO: 3) 


(SEQ ID NO: 5) 




( SEO ID NO* 21 


(SEG ID KO- 4\ 






VlCDRI 


VLCDR2 


VLCDR3 


DNA 


(SEQIDNO: 7) 


(SEQ ID NO: 9) 


(SEQIDNO: 11) 


7 ^ s M 






l^bO IO nU: li) 


Ab2: 




VH CDR2 


VH CDR3 


DNA 


(SEQ ID NO: 13) 


(SEQIDNO: 15) 


(SEQIDNO: 17) 






locv lis nu\ io) 


/cm ir\ Kin. l <f\ 

(a to IU NO: l*^ 




VlCDRI 




VLCDR3 


DNA 


(SEQIDNO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




/cert tn vi/V *>m 


(bcQ ID NO: 22) 


(S£Q ID NO: 24 J 


Ab3: 


VhCDRI 


VH CDR2 


VH Cd ^3 


DNA 


(SEQIDNO; 25) 


(SEQIDNO: 27) 


(SEQ ID NO; 29) 


? JSC 


(SEQ ID NO: 26) 


(SEQ ID NO: 2%) 


(SEQ ID NO: 30) 




vlCdrj 


VL CDR2 


VLCDR3 


DNA 


(SEQ ID NO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(bty ID NO. 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab4: 




VHCDR2 


VH CDR3 


DNA 


(SEQIDNO: 23) 


(SEQ ID NO: 31) 


(SEQIDNO: 33) 




/cm in vin. t<\ 
(acAJ ID NO: Zo) 


V,ot,v ID nil: 32J 


(oriO. ID NO: X) 




VL CDR1 


VLCDR2 


VL CDR3 


DNA 


(SEQIDNO: 35) 


(SEQtDN0:21) 


(SEQ ID NO: 23) 


7 7 M 


(Shy 1L) NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab5: 


vhCdri 


VH CDR2 


VH CDR3 


DNA 


(SEQIDNO: 36) 


(SEQ ID NO: 38) 


(SEQ ID NO: 40) 


7 y m. 




(>co. iu nu: 3yj 


/ten *T~k via, x in 
(_5bO. ID NO. ^IJ 




VL CDR1 


VL CDR2 


VL CDR3 


DNA 


(SEQIDNO: 19) 


(SEQ ID NO: 21) 


(SEQIDNO: 23) 




/cert m vrsv *5A\ 
(5cU, IU WO. 20/ 


(ScQ ID NLr -2) 


ID NO: 14) 


AM- 


VuCDRI 


VH CDR2 


VHCDR3 


DNA 


(SEQIDNO: 42) 


(SEQ ID NO: 44) 


(SEQIDNO: 46) 




(SEQ ID NO: 43) 


(SEQIDNO: 45) 


(SEQ ID NO: 47) 




VtCDRl 


VL CDR2 


VLCDR3 


DNA 


(SEQ IDNQ:4*> 


(SEQIDNO: 50) 


(SEQIDNO: 52) 




(SEQ ID NO: 49) 


(SEQ ID NO: 51) 


(SEQIDNO: 53) 



Ift*^ 14] 1 *<Hft(*:-C*> 5 , 1 IB«oStfls, 

Itl*«l 5] Mc-mp lig^y^Vh-CJjS, IS*«2IS« 

im«9i 1 6 ] mm*. 1 mm<Dfoftx~h<ox. *mHtK&m& 
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1 9 ] tiLfetfr® tfc, n&x 1 7 fsgtoias*. 
imxm 2 0 ] n*« 1 4 E^rom^om^sr^tf , a* <d 1 #fHn#<z) 

[M92 1] l*Htft##77-5>±H«*Sftfc. 2 0 IBi&W 

[H*«2 2] 7r-^Mi3-efc9, ffiffci*3-h 3 ©» 
[fS*JS2 3] 2 0%J;9 fc^/«cv>7r-^* s , 1 o.£*_tco§t-g-#£*co 
[ffi*42 4] ^cD«B±<c|f*^i 4f2«ro£t#£Ji^L.-CV^:77- 

[11**2 7] ^OT5/*4ffi-em**llH«<0^[«:i:®!^tTV>.577 

fe5v ff#*2 7ie«w»-g-^>-^^K 0 

rtSr^tf, ©R#©«5t, £flsXH:j**Sr*l*1-5#ife. 

rtSr^tf. ft** 2 9 !2«<D^fe 0 

[1***3 1] ^*W^*olt*«llE«ro^t«*§*5 

w k Z-ats, S**9 3 1 

[MM3 3] »*3SlC«t©R**3-K1-5, *SI$ixfc^S?o 
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[fS*S3 7] MuSKS*#l:ft^t5, T=t-Xhtii#. ivy??* 
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[000 lj 

h*^^St^-^-7 7? y -O-IffcS c -m p 1 Oi ? 4 ( Knvtf? 

yS*#fPffitt#) * 3 - Hi" fi«K© * n -= v ^Stf aigilc f> Hi- 
fi. JEK, jii/htR«^fi«rfi^i-fiftat>t<ttjSJii*AS:f&*i-fi 

V r y-fe -Y *3 tt fi ttffl K *> H -T fi . 

[0 0 0 2] 

1 9 9 4*1:, ^<o^<D^/U-^i^ h n ^^^yO^fiSt/^ n-=. 
V^SBfeLfc (F. de Sauvage et al. , Nature 369: 533 (1994); S. Lok et 
al., Nature 369:565 (1994); TD. Bartley et al., Cell 77:1117 (1994); Y. 
Sohma et al. , FEBS Letters 353: 57 (1994); DJ. Kuter et al. , Proc. Natl. 
Acad. Sci. 91: 11104 (1994)) „ CiXte, Yamamoto (S. Yamamoto, Acta Haem 
atol. Jpn. 20: 163-178 (1957)) Rt/Kelemen (E. Kelemen et al. , Acta Haem 
atol. (Basel), 20: 350-355 (1958)) i>K £S¥tfl&]fiL/J^ffi£f4, I^ny 

xtfoL^yi (tpo) b%mibtiiz#mim*\zz-oxmm£frzzk*m 
^o»«w«#*»e>o*» jh«ftt/jk«ftt h t «fc *> , ^m^mitmmxnm 

fttc&tijSfts *><*>©, TPocoffiss!(4> it^iaei$-e-fitt»-c&firt^JM 

bfc OffcRlCtt, MS. Gordon et al. , Blood 80: 302 (1992); W. Vainchenker 
etal., Critical Rev. Oncology/Hematology 20: 165 (1995) £r#R8$tvfcV>) 

b\^0^>bt^iM% (MS. Gordon et al. , 80: 302 (1992); W. Vainchenker et 



aL, Critical Rev. Oncology/Hematology 20: 165 (1995)] h<D^FfeTX\ jh 

S^c-Mp 1 03Ba*TJ4ftrafi$lX'rv^fc (M. Souyri et al. , Cell 63: 
1137 (1990) ; I. Vigon et al., Proc. Natl. Acad. Sci. 89: 5640 (1992)] 

o c-Mp \ <D%mz. suk*wi&, ^m^Rxisk^m^^^ti, c-m p it 

V**V**y ***u**-KHu in vitro^©g«««fiRSr»«ttKia#-r5 
wi:4S*IHS*lfc CM. Methia et al. , Blood 82: 1395 (1993)] 0 Zftfrb* 

Sy^fyKtt, fi<8B»*nfcTPO'e*>9 5 5i#;t&ixfc [M. Methia eta 
U ffllJW o C©»fil:((^t, c-Mp 1 y 3lf^K»*tt»iaoiW[Ty*>f 
fc, ffiSf^&i: ITOc -Mp 1 t^ftJfflbfct^o^cD^-y^, c-Mp 
UC^i-Sy^^K^r^fi^O^n — Wkbfc [F. de Sauvage et al. , ffift ; 
S. Lok et al. , MM ; TD. Barley et al. . . iPx.T, 

#>K<0*«i[§:«£Ut (Y. Sohma et al. N MM ; DJ. Kuter et al. , 

titi^o aft, m p i y#^m, tpoh> x^^mss^^b^ 

(MGDF) ifcP^iftTV^o 
[0 0 0 3] 

hUPOIl 3 3 2fi07 5/ »^b49, Ho<D K^>f> ; HP *>^y *o 
zjf^^y (EPO) fc 2 3%»|S|— (5 0%<D£ffiH4) £^-fl 5 37^/$ 

^r^sffiK^^yt, sai^y 3^wk$ixfctta<Di 8 it^k^c 

**SK^-<Vt^W-f5wt^-e§5 [F. de Sauvage et al. N MM ; S. Lok 
et al., M§;TD. Barley et al. , Mft] 0 T P O0> E P -Y 4 

U flH*ICttW#3»iJJIi: [T. Kato et al., Blood 86 (suppl. 1): 365 
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(1995)) 0 EPOtCffS-fSAs n^^y TPOOEPO 

*K^>f >\a*£<$kft£tix^ft\<^\ mm^TPo (itpo) <depo«i 

K^^T^tt, 2~3fi<0O&£^y ^i/MtZfi't 5 [M. Eng et al. , Protein 
Science 5 (suppl. 1): 105 (1996)) 0 T P 0<Dffl&£S^»ffi (rTPOl 
5 3) tt, EPOmF/4><Dfrti>bttZ>K-t€ft^1>K in vitro-C^{^«ffi 

ISiaWS^Sr^tf^. t Sr^"t" [F. de Sauvage et al. , Iffifli ; DL. Eaton et al. 
, Blood 84 (suppl. 1): 241 (1994)) 0 TPOW;^^*Sh7^y(j: 

>\ iry y&tf h w^-V^Wfr [M. Eng et al. , ffift) 0 :©K>>fy©» 
POl 5 3*\ %±tl&£<D>fy ^V/WfcSftfcr TPOOl 8 - 2 4 l^lCjt 

lt, i. s&mt^?¥unz%i-%t<Dffi&\z£^xmttrtt>ftz cgr. Th 

omas et al. , Stem Cells 14 (suppl. 1) (1996)) e 
[0 0 0 4] 

•7h^77^-|:#Lfct§, dOAL*1>t#4i-5TPOStttt. -15 0, 
0 0 0 O^iT^W Ufc [F. de Sauvage et al. , ttft] . fifiK£*bfc$££g 
rTPOt, ^<0#**^$Mtr5OtC#U VrH^ffiM:, 1 8, 0 0 0-30 

PO^g^-efo^^ t t>^$tvO>£ [YG. MengetaL, Blood 86 (suppl. 1) : 
313 (1995)) o 
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[0 0 0 5] 

c-Mp lojwi, rvt po (DW-msxmx Etiam&tt* £m<Dmmi"< 

^Vfflffl£tlZ> k^TLbiXtz [MS. Gordon et al. , MS ; W. Vainchenker et a 
1. > MS;YG. Meng et al. , MS] 0 C^Hli, -^(OitAtt^gHT-fl, 

g<3Wc [MS. Gordon et al. N MS ; W. Vainchenker et al. , MS ; YG. Meng 

et ai., ms) o feo-r-^m, jt/hs«^fi©«i*i*b©jiL»3is, 

tttt (meg-CFS) Xtt*3» (TPO) <D^-f Jl«^K»«-t-5W*4JSH4«r 
^PTSriiSr^Lfc [RJ. Hill et al., Exp. Hematol. 20: 354 (1992)] 0 Wen 
dlingt-t^flf [F. Wendling et al. , Nature 359: 571 (1994)] te % jfc/hJR 

Kte*a::fc*r«Lfc. ^"CH\ *i*<0ffl«#* TPO^»MW\ MIPS 

©[*(OiiJitfc*Jt"Cft<, J*»fcR^Sri&^LT^5 (K. Kaushansky et a 
1., Nature 369:568 (1994); FC. Zeigler et al. , Blood 84: 4045 (1994); VC 
. Broudy et al. , Blood 85: 1719 (1995); JL. Nichol et al. , J. Clin. Inve 
st. 95: 2973 (1995); N. Banu et al. , Blood 86: 1331 (1995); N. Debili et 
al., Blood 86: 2516 (1995); P. Angchaisuksiri et al. , Br. J. Haematol. 
93:13 (1996); ES. Choi et al. , Blood 85: 402 (1995)] 0 rTPOtttiC 
ig*£ftfct: KD34+, CD34+CD41+#M£ [FC. Zeigler et al. , MS ; VC. Broud 
y et al. , MS ; JL. Nichol et al. , MS ; N. Banu et al. , MS] . Xteffi 
9t£tlit'V}X#fMI& (sca+, lin- kit+) [K. Kaushansky et al. . MS ; FC. 
Zeigler et al. , MS] I*. S*3»^fcaBRttK^fc:f*. rTPO^ 

KoeasoftBBHff**^ (N. Debili et aU ttft) TPOOfflg 
*i s #5>ixS [N. Banu et al. . MS ; N. Debili et al. , MS ; P. Angchaisu 
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ksiri et al. , fttif] 0 ZtlbVffifLfo* TPO^ E&#<0J*fi£t«Hfc;£iii 
[0 0 0 6] 

E»*©isi!a8i:»t5 r TPo©»*», ®mxhz> 0 ripoit mw 

SkfrEt*«^i:^k^5J:5R*'fS [PC. Zeigler et al. , ffift ; VC. Broudy 
et al. % ; JL. Nichol et al. , mJ#| ; N. Debili et al. , 0fr$|) e ^(Oi. 
5ft»*tt*>fc^&K#HU 4N^1 6NOfMktt«r^U 6 4N&tM 2 8N<D{S 

«»t>, r^e>o»*^^a$ns w. Debm et ai., mm o max, 

U Jt/h««*3t**tt*{ItJ*1-5J:3KA*.5 [FC. Zeigler et al. , 
;N. Debili et al. > ; ES. Choi et al. , mJffi] . SS^rirt. ^0<fc 

SUffl^*)5r t^§JxTV^5 (ES. Choi et al. % ffiW . 
[0 0 0 7] 

^gtSMTyt-fttt, IL-11, ki tS^K (KL) X\ZEPOfc 
s rTPOtMWtfflU I ttJDWKflMfl LT, E 

*««jeaia<D*«:*jSiJ»i-5 (VC. Broudy et al. , ««] 0 t hgttiftgj£ 

TykJXtti* IL-3WlL-6(t r T P Ofcfttttt K L 

tt, r TPOtffiSWIC^ffl-f 5 [JL. Nichol et al. , llttl ; N. Banu et al. 

» mf J& ; N. Debili et al. N Sft® ; P. Angchaisuksiri et al. % 0 ±IE<0 

[0 0 0 8] 

r TPOX(n%V)(DWR\X TPO^\ &mtXm\£*Btfy\zKW1- Z - 1 5r 
fc*fc»»t"6o EPO(D^ffiT"CJ4, rTPOft fc hCD34+3 nc^-T y 1? 
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JX-mWl&^-Xh (BFU-E) (Dm^im-t t^^HTV>5 [M. K 
obayashi et al. , Blood 86: 2494 (1995); T. Papayannopoulou et al. , Blood 

87: 1833 (1996)] 0 r T POO^-^ MfiriiSi^lix GM-CSFMKLC 
GE»U BFU-E^n^-Oict^cf $ t ^**r**S*5 [M. Kobayashi 

et al. N fiijSO . rTPOft CFU-E|81tjplJ»Lt, TPO# 

, ®MRimM0WftiftmmmOM%\ZftmTZ-b&m+ Of. Kobayashi et 
ah, Htjffi ; T. Papayannopoulou et al. „ wlW 0 L#>U EPO^ftT"C(t 
, rTPOfi, fcjkmtmzttLXttb&m^\ L*»L, in vitroT-OIEft 

[0 0 0 9] 

rTPOH iE^td^^S^Ufctt, JfiL/hSS^i^JW^^^1-5o 

*ax.M0TP0^1I«iit hS*ST(Ojk/h«^ 

-<>>V<7\ 1 0f§t>O^il<Di#Jn££liH~3 [EF. Winton et ah, Exp. Hematol. 

23:879 (1995); AM. Farese et al. , Blood 86:54 (1995); KH. Sprugel et al 
Blood 86 (suppl. 1): 20 (1995); LA. Harker et al. , Blood 87:1833 (199 
6) ; K. Kaushansky et al. , Exp. Hematol. 24:265 (1996) ; TR. Ulich et al. , 

Blood 87:5006 (1996); K. Ault et al. , Blood 86 (suppl. 1): 367 (1995); 
NC. Daw et al. , Blood 86 (suppl. 1): 5006 (1995)] 0 r T PO<D~ (D%)%:\* 

<&J&<Dm±\Z£Z> [K. Ault et al.. lKr»] o wO^l^fr LT, *WURTf& 
moMXX<DCFU-MK\Z.m#)tei%tofchZ CAM. Farese et al. , HUS ; K. 
Kaushansky et al. , Wit ; TR. Ulich et al. , mjfij] 0 rTPOMW^ 

, tpU5&««fltrB»iajc9b»»r5wtdS*lfta?ilTV^* [NC. Daw et al. 
, tmi o rTPO»#«<03E*ft»»-CfeC5, #Jlil# (RBC) XttfiiiU* 
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(WBC) m±\Zfti-%%Mte$h%\*WMVhZ>o Lj6>U rTPOIt jE#^ 
Vx-eYt. BFU-EMCFU-GM^t, C F U- E £>SBE# t *± C 

(K. Kaushansky et al. , tttt) , TUVf /isttiM&C F USrifcA: Ltz [AM. 
Farese et al. , o 
[0 0 10] 

*r-troa*Sr^ri-SK-J-¥ftV\ in vitro£>SF$Ett\ rTPO^ jfc/jvlE® 

^LTV5 [G. Montrucchio et al. , Blood 87: 2762 (1996); A. Oda et al. , 
Blood 87: 4664 (1996); CF. Toombs et al. , Thromb. Res. 80: 23 (1995) ;C 
F. Toombs et al. , Blood 86 (suppl. 1): 369 (1995)3 o rTPOte, jfo/hffi 

B\ rTPOtfun vivo^COT'n b n V fcf > ft L 5 S^ttSrSifil" 5 
flSjEffrO 4 ~ 1 Offlrefcofcfc It^X., SgSSftfe-i^ftV^ in vivojfiL& 

tfrtfTut), r T P oS4SoiL/|* i/^©±#li, Jk/h«ft#ttjh&jffi0>i# 

JPtttfSB8#"C?4>Swi:Sr^-f [LA. Harker et al. , I9» ; CF. Toombs et al. 
[0 0 11] 

jk/hffiiS^«!)tS|l(C*3tj-5c-Mp lMTPOO^ afeWCffeOigjfiL^^lJ 
t^-fS^oa*!*, c-Mp 13^1TPOV^tl^oag^^<^^^OS 
&3&lz£oX'3i\Z.3LU£tlZ> [WS. Alexander et al. , Blood 87: 2162 (1996); 
FJ. de Sauvage et al. , J. Exp. Med. 183:651 (1996); AL. Gurney et al. , 
Science 265: 1445 (1994)] 0 V^*x*>4fr&fc, lM>ffi®C<E> 8 5 — 9 0 %0>SSft 

*ttSr*1- Q Z.tlh<o;y?TVYmm (KO) fco^T**$*lfc*Sa! ,, eG> 
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<d z mm®. i^ouox^tz m 4-r s « t a-? t ii > tw» t uc * ^ 

-CVSo La»U TPOXilc-Mp 1 (DV^■f ! j^^5y y^Tl> 
-<D, E«iWK*}Stt*r#-tS-tOffiO*W r#fy (IL-6« IL-llS 
tttMMSB-?-) <DS^I*> Jt/Jv|Ra^O*w-tw©JW*«rffl< CAL. Gumey et 
al., mm] o ZfM, ZtibOVJ IXJyitK Z<ota.>mMl$.ft&Z%M-t 
5<DlcTPOX\*c -mp 1 ££<gi-frf\ L-fc^oT, g^ifcRtfch/JvKroS 

[0 0 12] 

TPOXIic-Mp l^a-^^^t, E^-^^^t^fj^CFU-E^ (C 
FU-Meg) ©Jttttt, g^«MK»fia©»dS, WfigJ-tkUT, W&VJv* 
Tt> Mtti'MSrir^fU TPOH, ?TO£*ffi0^9MtlElM&£ff: 

*px.t> *^#t#w*t©3i*o«iwwiat, TPO 

Mc-Mp l Jy*7TV Y-?V*-Z\±WP1rZ> [WS. Alexander et al. , StlSi 
;K. Carver-Moore et al., 88: 803 (1996)) „ -f'<X<D% i j\\frb<r>1f\mM&<n 

&ifrto T&lk<D$-M&VgV<DTPORXfc -Mp 1 <Dffl$-\*^ AA4 + Sca + 
■v**#*ffllS&H-e©c-Mp l5ia©«lttli:ffiBi1-5 (FC. Zeigler et al. , 

Wtm o r©*fclS^*#«ilB*fflK:*rt-*TPO©Sb*tt» ffi^t LTiig* 

ttr^flgfOJijaiClit^S t 0 Z> Z t (E. Stinicka et al. , Blood 87: 

4998 (1996) ; M. Kobayashi et al. , Blood 88: 429 (1996) ; H. Ku et al. , Bl 
ood 87: 4544 (1996)) „ Ztlte. TPOrinn vitroMWCin vivoTOfNiliJcJg 

[0 0 13] 

£S#£1-5;ii;6S;ftVMB3ftgS£*l.T^5 (TP. McDonald, Am. J. Pediatr. Hema 
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tol. /Oncol. 14:8 (1992) tCjfefft] 0 T PO^IWE L I S ARlftiSLS&mMT v 

■fe-YWt. TPOU^/^Sjk/hSftt t fc(c±#u 2!lcfiTi-4wi:fc^-CHt» 

fgLTl^S (JL. Nichol et al. , fiflJi ; EVB. Emmons et al. , Blood 87: 4068 
(1996); H. Oh et al. , Blood 87: 4918 (1996); M. Chang et al. , Blood 86(s 
uppL 1): 368 (1995)] 0 L2>>U #ifaJfcJFM t 9 > TPOft 

>^-eteft<T> jfc/J^a^<toTI^aS$tb5<t 3^Ex.5 0 de Gabriel 

eSWenningtonlCioTfl:?UlCj|Pi$tL [G. de Gabriele et al. , Br. J. Hae 
matol. 13:202 (1967); G. de Gabriele et al. , Br. J. Haematol. 13: 210 (1 
967)] s -t<0gL Kuter&U^osenberg^ioTtef&^ftfc (DJ. Kuter et al. , 
Blood 84: 1464 (1994)] ri\ '&%\*. fa^m$L'Pfcr* ^ MZ^bW.^Ut^h 

1 1 1 0^±#$^Tt±#t^V>r t^±m^tltz (PJ. Fielder et al. , Bl 
ood 87: 2154 (1996) ; R. Stoffel et al. , Blood 87: 567 (1996)] 0 IMtlX, 

^fi^iSTPOM^CO^SBiCS-rS (FJ. de Sauvage et al. , wim 0 

^;b-£3i:, rti^^S*^ TP03&gLte> #j£fft-Cfc>K TPOi/^l 

OSrSl^filtt (Kd : 1 0 0-4 0 0pM) "C^U T P 0£®JtX L/^o#ft? 
[PJ. Fielder et al. , fifjii] 0 c-Mp 1 J y >7 T V ^^^fecOjfiL/h 

«M\ TPOSrlg^f, rtiC?co^^^{cJ:5TPO<D^ DT7^(1 

S^^^^OV>ra^$HfcCOi t) 5f&@V> (PJ. Fielder et al. . Stfjg] o - 
ne>^m^, TPO>7!J77^^ c-Mp 1 *lfrLX<D!k'b1fc<D&&\Z£ 

ftTPOU'^SrW-f Stomal- ioTS#(tibit5 (EVB. Emmons et al. , 
(ffH;RA. Shivdasani et al. , Cell 81: 695 (1995)] 0 ^Itttgli&fL LfcT P 
OlCi^in situate, NF-E 2^!>^OtK^W^\ ;fr;t4£>SWt 
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TPOJr^tS^ i^LTl^ (RA. Shivdasani et al. , Blood, ft^g (19 
96)) o Lfc^oT, ITPRU ! NF-E2yy^7!?K!>^SaSB:, E 
$«^<B T P O T P O U"<A'£Wtt L 5 5 d t £^ift1-5o 
tO 0 1 4] 

*o*oBW5*»B:. rTPO^ ma#fc»r&1tmW&Tmmimm&£- 
1f M§)l§rO^ fc fvv fc ©i* < oa^ffiB**^^, ifiM^TPOa 

tti£ffi^&^Lfc^*-Ctt [JP. Leonard et al. , Blood 83: 1499 (1994 

)) , rTPO©Bfta^ti % K^JS^ft^tJtKLfcirf , jh/h**T/K 
Ofi)»ftSr6«i-5ttt>»C, lh/htRlHl«Sr 1 0-12 B^-fcfc [GR. Thomas e 
t al. » mJ$y ; K. Kaushansky et al. „ ffl® ; MM. Hokora et al. , Blood 86: 448 
6 (1995)) 0 mUCDfe&tf, ^VX<DW&Km&*y*/l'X~'ftbtl1Z [GR. Thomas 

et ai., mm o ^vx<D&umm#iA*7 t /i'Tttt. npoit mrtwrn 

££6i$U jliL/h3Eiga[S:2^3aM#.»5Ct^$HTl^5 (GR. Thomas e 
t al. x iifj$& ; K. Kabaya et al. , Blood 86 (suppl. 1): 114 (1995); G. Molin 
eux et al., Blood 86 (suppl. 1) : 227 (1995)) 0 £St$Eft£flMt Ut7 # W 
;^rTPO<DS4(t Jk/h«Isl«S:3aW#.ft, 4 0, 0 0 0%ffi<D&L/b1& 
ftT^&K^fc: [Am. Farese et al. , J. Clin. Invest. 97: 2145 (1996); KJ. 
Neelis et al. , Blood 86 (suppl. 1): 256 (1995)) 0 ttSa^fPfcttKM:, 

m*5t£\cm^tc [AM. Farese et al. , mJ}§) 0 wttbO*a*S* t HMM 

^^Xtt*/^3gJliL0ffl{C % fprfc^l*^fe^ofci:^UTV>5 [KJ. Neelis e 
t al. , ItfjJt ; WE. Fibbe et al. , Blood 86: 3308 (1995)) 0 r^Mv^l* 
tt, ^FWSfc-CfcSdS, SJEttBRittt, in vivoT?^T POffittl:^"efc5S 
IttXttMM«8l5 5^iWfc5 fl r*i«r«*lt3£5l^ rTP 
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nfciEimicMUT, fab*ft«±^»*a*fca>ofc [we. Fibbe et ai. % mm 

[0 0 15] 

RBCXO^WBCIaia^WSt^iDa^Ca [K. Kaushansky eta 
1. > fitlS ; AM. Farese et al. * ; K. Kaushansky et al. , J. Clin. Invest 

. 96: 1683 (1995)] . ^«@ai:»t5 r TPO(0Mtt> G-CSF^ 
tltf*iDW"Cfc5Clt^SJxxv>5 CAM. Farese et al. , fffijg) 0 ^tlb<D 

o 

[0 0 16] 

S?JJ££&lc£C3lM h#4 J: a"BTiBtt#*>S. EPO, G-C 

BTtltt^fcS (K. Kaushansky et al. , Wflft] . IE^^^-CI±, rttfeWM' 
b#-f yOWWt, ^55"Cfc«3, ##«,Rtf#ffi«^J£*H-5r TPO© 
8k*tt» £9XII#4»Sev\ in vitro#jk«^Sr*J85:-f 5fc»© 

r TPOtEPOt©±IBOffiSWffii:f^ffl«-<toTK^ttf>*t5 [ES. Choi e 

t ai., mm o Bmm&m*b<vmikm?<om±h, rTPo©#*wa*fc 

^J£*fcL?5wifc« , t$;h,-CV , >3 CAM. Farese et al. , . 
[0 0 17] 

±IEcDi(ifeT*roW%-e, rTPOIS, 1 4~2 8 B MS^Sftfci^ Cftf*, 



-16- 



%ffiV&ZZt1fifkT&7F£tiX\*>Z> [GR. Thomas et al. , BUS) o wO^jfti* 
, rTPO« Xi;gV^«»llCj:4'5rtH4*5*>S (GR. Thomas et al. , 
fitrS;) o wtttt, ai/yuftr TPO 1 5 3©— 0K-£#, rtf^ex/WC 

[0 0 18] 

fc bOtt*ftt»^fe<D4B»l(0!|g*tt, rTPO^t It 5 Jfc/MESfe *J 

Mg/kg-Cl 0 BMSBS^Sftfc, PEGfto&^WJWMROrTPO (MGDF 
) ft % tS^jfc/hS^/^ftiS4fSO±#5r^Cfc [R. Basser et al. , Blood 
86 (suppl. 1) : 257 (1995) ; JEJ. Rasko et al. , Blood 86 (suppl. 1) : 497 ( 
1995)] o i TPO<0— E]ft#£gttfcS#B\ jk'hfou^a) 4{%<D 

_h##*<foofc (S. Vaden-Raj et al. , Stimulation of megakaryocyte and plat 
elet production by a single dose of recombinant human thrombopoietin in 
cancer patients, (1996)) 0 WjOMH-Q, lh/h«<B«iOtt, 40@*"C 

\z.WL#$ti. 2-1 6 BKf-t&m&ztiZo mvommmmz. ± 

bixfcPEGfbrTP0153 (MGDF) te, ^«&&OjiL/h«gT^OS 
ftSre«"f4r ti5^$ttTV^5 [G. Begley et al. , Proceedings of ASCO 15 
: 271 (1996); M. Fanucchi et al. , Proceedings of ASCO 15: 271 (1996)] 0 

l^*^jO#«ltt«itttlt*i-S (S. Vaden-Raj et al. , Mft] e 
[0 0 19] 
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0^-^-77 S y-CO^ V*— ft, IL-2 (bMgi) (Hatakeyama et 
al. , Science, 244: 551-556 (1989); Takeshita et al. , Science, 257: 379-3 
82 (1991)] , I L — 3 (Itoh et al. , Science, 247: 324-328 (1990); Gorman 
et al., Proc. Natl. Acad. Sci. USA, 87: 5459-5463 (1990); Kitamura et a 

I. , Cell, 66: 1165-1174 (1991a); Kitamura et al. , Proc. Natl. Acad. Sci. 
USA, 88: 5082-5086 (1991b)) , I L-4 [Mosley et al. , Cell, 59: 335-34 

8 (1989)] x I L — 5 [Takaki et al. , EMBO J., 9: 4367-4374 (1990); Taver 
nier et al. , Cell, 66: 1175-1184 (1991)) % I L-6 (Yamasaki et al. , Sc 
ience, 241: 825-828 (1998); Hibi et al. , Cell, 63: 1149-1157 (1990)) , 
I L — 7 [Goodwin et al. , Cell, 60: 941-951 (1990)) , IL-9 (Renault 
et al., Proc. Natl. Acad. Sci. USA, 89: 5690-5694 (1992)) , u 
y 7 — ^ 3 n=.— WaSrH^f (GM-CSF) (Gearing et al. , EMBO J., 8: 36 
67-3676 (1991); Hayashida et al. , Proc. Natl. Acad. Sci. USA, 244: 9655- 
9659 (1990)) , IIfi^3P=— fflSfcH^ (G-CSF) [Fukunaga et al. , Ce 

II, 61: 341-350 (1990a); Fukunaga et al. , Proc. Natl. Acad. Sci. USA, 87 
: 8702-8706 (1990b); Larsen et al. , J. Exp. Med. 172: 1559-1570 (1990)) 

> EPO [D' Andrea et al. , Cell, 57: 277-285 (1989); Jones et al., Blood 
, 76: 31-35 (1990)) , Slfc^PISHi 1 (L I F) [Gearing et al. , EMBO J., 

10: 2839-2848 (1991)) , Xy^Xff-yM (OSM) [Rose et al. , Proc. 
Natl. Acad. Sci. USA, 88: 8641-8645 (1991)) ifctFl^n y 

t^y [Boutin et al. , Proc. Natl. Acad. Sci. USA, 88: 7744-7748 (1988) 

;Edery et al. , Proc. Natl. Acad. Sci. USA, 86: 2112-2116 (1989)) , 
TjVl^E-y (GH) [Leung et al. , Nature, 330: 537-543 (1987)) , Xtffjfc6 
WS**ttH^ (CNTF) [Davis et al. , Science, 253: 59-63 (1991)) £ 
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[0 0 2 0] 

A~ ^btpS (l&KtCliNicola et al., Cell, 67: 1-4 (1991) iSftfc 
H . *1«M4, ^ntfaT-vggft: (EPO-R) 

xti.mtiLi&='T2--mm®*$:®# (g-csf-r) his* -f > 

^2i¥tt, l^aat^asyF-eJb!), 4 l/f-uj g&ft (IL6 
-R) , Sfe^^n^r-^an^-WatS^SS* (GM-CSF-R) % 
4>?-v4*>3$:®# (IL3-Ra) -t©Hfe<D x iM r-tf-f i'SSfr*- 

/■!7r?!)-ro^^-^tt5 0 rixboa Hi, ©ventre 

3S¥<D1M h*-r^g«fr<D-M, 08x.fi I L-3-R, I L-5-RMGM 
-C S F-R(£>3«3S<£>a f^asy Heft LT*jIcD b -^a.— y hi COW 
©^•rn-ttfrtc<fcc>-C£)}!t£:ft,-5 [Nicola, N.A. et al. , Cell 67: 1-4 (199 
1)] . 

[00 2 1] 

m p 1 ySS#^-/<-7r5 U -o-fi-CJbSiEIMi, ffi?iJffl 

IrH4 [Gearing, EMBO J. 8: 3667-3676 (1988); Bazan, Proc. Natl. Acad. Sci 
. USA, 87: 6834-6938 (1990); Davis et al., Science, 253: 59-63 (199D& 
t/Vigon et al., Proc. Natl. Acad. Sci. USA, 89: 5640-5644 (1992)] , RXf 

[0 0 2 2] 

xf-f v*^ri-S K^^Vi, N*4ffiir^ Kp< -y vs.r/c*ffi^^ K 
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—MoMS&ft- ■< Vtt, IL-3, I L-5#.tfGM-CSFg^#tet>i: J; 
[Vigon et al. , Oncogene, 8: 2607-2615 (1993)] c Ufc^oT, mp 1 
[0 0 2 3] 

8 l%0^iJiai-tt**i-wt«rWfe!6MC"t 5o tOAWiKtt, N*48.&. 
^C^^BS^:/^^ WS, ^ft-^tk 7 5%&tf8 0%C>ga?iJl5lH4£ 
5. *fe«ff$nfcmp l«l«Ht. 9 1%©T5/*IBI— ttSr^-filBB 

2. 0 Ufc^oT, mplfi, f ^8*^-^-7 r 5 !l -Otfefi* 
ZlntZ* >/<-<0-o-V3bZ>Z. bi>m&£iXZ> (Vigon, ifflJi) . 
[0 0 2 4] 

-«©3tjhS**©iStt{kli» tSJfi©*"J», £{t©*l*, 

Libol et al., Proc. Natl. Acad. Sci. 248: 378 (1993)] „ ]) His Kgr&Lfc 

(EPO-R) h*>f ^ a— JvUft 

ttWflflttU Bffi&nttftft 9 6/0 34 3 8fM (1 9 9 6^2^ 8 0&M) 

<i£tt#, ^EPO!) ^VKi*)*5)3~4«fS«^V\ 
[0 0 2 5] 

mm, «*tf©»«t>L<H:*©»ewiasrfi'ti-5JiJiu»is«), itm, 5Ht 
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[0 0 2 61 
[0 0 2 7] 

igjk^ss^^-^-7r 5 y-<o£«#£in vivoT-s-g-e#5, mates 

[0 0 2 8] 

t^ 1 h^'fy^-zW??!)-^ [Nicola et al. , Cell, 67: 1-4 (19 

9l)£#fl8£ftfcv\] oHoo^^Bgcov^-ftilct^T-^, ^ofStttex- 

[0 0 2 9] 

— g^tg^^-ett, *^cd§w«, aacis-^-c, g^u^vK«2tfi (1 

00) fflf^F^ »*U<{il«T (10) {£Wfi&v\£4^Wffite£#1-.5, i^jfa. 

po) %®ftzmwt-tzz.<Dtfim-i, T=t-*m#tmu »*t<i«n 

IfrticDc-mp 1, <tt)»*U<itt hc-mp 1 Sr^tf h a ytftf^yg® 

l-ft5„ S^O^aW^T^P'V'hOT^'-^ hgi^li, Fv, ScFv, Fa 
b, F (ab' ) 2 77^yHitti*)> ^TtfT^HW^ttftttfc&S 
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&Lftl>&ttT-fcoT£l\, c-mpl £^ttft1-6ft$fftftftfrte, 1 2E 1 
0, 12B5, 1 0 F 6Xt/l 2D5, ^U^l^fPtti-o^T^^ii:^-?:^ 

m#<Dm*bm\itiz>o c-m P nc#i-5#ii&7^* v^mt, Abu 

Ab2, Ab3, Ab4, A b 5RXfA b 6 frhteZ>$tfrbm\$tl%tf\ Abl 
-A b 6 li, Ztl^h, VH&tfVLfiSr^U #VH;&tfVL$US> #ffl^T 
^Smm\Z£^X#M£tltz, CDRl, CDR2WCDR3t^Wlt?)n 

fc, ffittt4*s^a« (cd r) (DT^/mmz^-rztK Abi-Ab6(o# 

[0 0 3 0] 

[«2] 



Abl: 


VH CDR1 


VH CDR2 


VHCDR3 




I ~>BV US HVi 1 / 


[ot,\f ID ri\J: j) 


(SfcQ ID NO: 5) 




fSEO ID NO* 2* 


(KFf \ in Tun- a\ 


/crn m Tsl/V £\ 
^">t,VJ US rvls. Os 




VlCDRI 


VLCDR2 


VlCDR3 




rcpn 11*1 tm/V 1*4 
loIMS. IIS PtKJl t ) 




/cca 1T*« v? rv- in 
(bhy ID NO: 11) 




fS"EO ID NO" K\ 


wty lis i^fv; j 


iisjxu: i^j 


Ab2: 




VH CDR2 


VH CDR3 




^boV,/ 11J "Mis: ijj 


/CCA ITTi UA. 1 CI 

(obQ ID NO: 1 5) 


(SEQ ID NO: 17) 




l<>cy iis r*xs. i** j 




(itQ ID NO: 18) 






yl CDR2 


VL CDR3 


DMA 


(SEQ ID NO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


<SEQIDN0:22) 


(SEQ ID NO: 24) 


Ah3: 


VHCDR1 


VH CDR2 


VH CDR3 


DNA 


(SEQ ID NO: 25) 


(SEQ ID NO: 27) 


(SEQ ID NO 29) 




(SEQ ID NO: 26) 


(SEQ ID NO: 2S) 


(SEQ ID NO: 30) 




YL CDR1 


VL CDR2 


YL.CDR3 


DNA 


(SEQ ID NO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ rD NO: 22) 


(SEQ ID NO: 24) 


AM: 


VhCDRI 


VH CDR2 


W{CDR3 


DNA 


(SEQ ID NO: 25) 


(SEQ ID NO: 31) 


(SEQ ID NO: 33) 




(SEQ ID NO: 26) 


(SEQ ID NO: 32) 


(SEQ ID NO: 34) 




VL CDR1 


VLCDR2 


Vx,CDR3 


DMA 


(SEQ ID NO: 35) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 


*>s-^S 


(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab5: 


VH CDR1 


VH CDR2 


VH CDR3 


DNA 


(SEQ ID NO: 36) 


(SEQ ID NO: 38) 


(SEQ ID NO: 40) 




(SEQ ID NO: 37) 


(SEQ ID NO: 39) 


(SEQ ID NO: 41) 




VlCDRI 


Vt CDR2 


VL CDR3 


DNA 


(SEQ ID NO 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab6: 


VH CDRl 


VH CDR2 


VH CDR3 


DNA 


(SEQ ID NO: 42) 


(SEQ ID NO: 44) 


(SEQ ID NO: 46) 




(SEQ ID NO: 43) 


(SEQ ID NO: 45) 


(SEQ ID NO: 47) 




VL CDR1 


VL CDR2 


VL CDR3 


DNA 


(SEQ ID NO: 4g) 


(SEQ ID NO: 50) 


(SEQ ID NO: 52) 




(SEQ ID NO: 49) 


(SEQIDNO:51) 


(SEQ ID NO: 55) 
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[0 0 3 1] 

[0 0 3 2J 

[0 0 3 3] 
[0 0 3 4] 

i. -&m 

[0 0 3 5] 
[0 0 3 6] 

rr^-^hJtfrj (aAb) 12, 1M h*^ 5/7-/«-7r 5 JJ-g^ttlC 

tt*U iMt *#&tf/Xtt*HIS">^^*£tStf*, Sift 

K0**i&eu^ 3U±2*t (10 0{») «rT@e>*v^»«"C» UK, 
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[0 0 3 7] 

*WaWcffl^€>*i5R«J-e, rg3S#«r«tt^-f«j ft, JfcS, ft* 

[0 0 3 8] 

„ ADPRv^y-yi/K, <k'bmziBmti-z>zt von 

[0 0 3 9] 

iotlt$n5. Marks, J.D. et al., Bio/Technology 10: 779-783 (1992) 
tt. VH&tfVL K>-rv©V+7!J ^^tC±53SfPtt^»SrlS«Urv^5 0 c 
DRSUf/Xtt#ifl^SK>7^^5I^^K14tt, Barbas, C.F. et al., P 
roc Natl. Acad. Sci. USA 91: 3809-3813 (1994) > Schier, R. et al. , Gene 1 
69: 147-155 (1995), Yelton, D.E. et al. , J. Immunol. 155: 1994-2004 (199 
5), Jackson, J. R. et al. , J. Immunol. 154(7): 3310-9 (lggS^Uttawkins, 
R.E. et al., J. Mol. Biol. 226: 889-896 (1992)(CioTEtfe$^T^5 0 
[0 0 4 0] 

t rfiJcSB^ N-^^-zH: YtfL&ib/^V. Vi/ft&IH/v^-y* WW 
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7^r^^s «Jia*J»*/i^ev (FSH) , ¥«illl*ywey (tsh) RtfJt 
ft»**/we^ (LH) ^<t5^^^^K^^>> jgiuSftE^ ffF^S 

(TNF-aSOTNF-b) , 5a5Ha#Mf, -7 ^^ttBUWik*^^ 

ra^^K, ^fytfcv, nr + w, jhtfrtiiMltJlH?, -fvr^yy, ng 

F-b<D±5ftttftfifcftB-7\ ifc/MK/SfiB^ TGF-aMTGF-b^i 

5 *^Kte*tt:J*5H* (TGFs) , -fy^!ly«W»H^IJttWI, 
ntfmf-y (EPO) , #R3H4H-?\ ^fy?-7xny a , bRtfgtf>J:5fc 

^y^-7xDy, -7^n7r-^CSF (M-CSF) , S*fciR^ n 7 7 ~ 
v^CSF (GM-CSF) MIfiSCSF (G-CSF) 5 fc= * ~-#J 
ftB^ (CSF) , hpy**xfy (TPO) , IL-U IL-la, IL 
-2, IL-3, IL-4 V IL-5, IL-6, IL-7, IL-8, IL- 
9. IL-11, IL-12©i5Wy?-n>f^ (IL) , L I F, SC 

*> ^ ^ffifr , x. J* i mm t b < tt*jxgji±(DT ^/^ici^r^y ^ga?ij^ffi 

[0 0 4 1] 

sy-a*#j ^^#^«pr^icfflv>^n, wsxws K^-r^u* 

«Bia*ffiS*fr"C*>5 (#J;itfNicola et al. , Cell, 67: 1-4 (1999)&tfSkoda 
, R.C. et al., EMBO J. 12: 2645-2653 (1993) Sr#fia$ixfcH 0 SELT, r 
ft ^V^-u^f*^ (IL) Xtt=n=.-JW*H^ (CSF) "C 
fc£o X-/<-7 7 ? y— 14, IL-2 (b&tfgfO [Hatakeyama 
et al. , Science, 244: 551-556 (1989); Takeshita et al. , Science, 257: 3 
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79-382 (1991)] , 1 L-3 (Itoh et al. , Science, 247: 324-328 (1990); Go 
rman et al. , Proc. Natl. Acad. Sci. USA, 87: 5459-5463 (1990); Kitamura 
et al. , Cell, 66: 1165-1174 (1991a); Kitamura et al. , Proc. Natl. Acad. 
Sci. USA 88: 5082-5086 (1991b)] > I L — 4 [Mosley et al. , Cell, 59:335- 
348 (1989)] , I L — 5 [Takaki et al. , EMBO J., 9:4367-4374 (1990); Tave 
rnier et al. , Cell, 66: 1175-1184 (1991)] , IL-6 [Yamasaki et al. , S 
cience, 241: 825-828 (1988); Hibi et al. , Cell, 63: 1149-1157 (1990)] x 
I L-7 [Goodwin et al. , Cell, 60: 941-951 (1990)] , I L — 9 [Renault 
et al., Proc. Natl. Acad. Sci. USA, 89: 5690-5694 (1992)] , Ifi^v^p 
yj-V^u^—mWl^ (GM-CSF) [Gearing et al. , EMBO J. , 8: 36 
67-3676 (1991); Hayashida et al. , Proc. Natl. Acad. Sci. USA, 244: 9655- 
9659 (1990)] , TOBfc=inn-$iMia^ (G-CSF) [Fukunaga et al. , Ce 
11, 61:341-350 (1990a); Fukunaga et al. , Proc. Natl. Acad. Sci. USA, 87: 

8702-8706 (1990b); Larsen et al. , J. Exp. Med. 172: 1559-1570 (1990)] 
, EPO [D' Andrea et al. , Cell, 57: 277-285 (1989); Jones et al., Blood 
, 76: 31-35 (1990)] , Slk^Pl^H^ (L I F) [Gearing et al., EMBO J., 

10: 2839-2848 (1991)] % ^a^f-^M (OSM) [Rose et al. , Proc. 
Natl. Acad. Sci. USA, 88: 8641-8645 (1991)] % MiC^n y ? ^ 
£^f£ [Boutin et al. , Proc. Natl. Acad. Sci. USA, 88: 7744-7748 (1988); 

Edery et al. , Proc. Natl. Acad. Sci. USA, 86: 2112-2116 (1989)] , J&g 
tfvwe:/ (GH) [Leung et al. , Nature, 330: 537-543 (1987)] % 
**fflS^ (CNTF) [Davis et al. , Science, 253: 59-63 (1991)] RXfc 
-Mp 1 [M. Souyri et al. , Cell 63: 1137 (1990); I. Vigon et al. , Proc. 

Natl. Acad. Sci. USA, 89: 5640 (1992)] ^M't'i^^^'t^K -ft 

[0 0 4 2] 

b Mcfctt* rjh./jN««/^j£j jMRi 3 y Yfrhtz*) isoxi o 9 ^m 

[0 0 4 3] 
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, t h&jiLjft|S&#9Nltfli!le (CMK) lCO^"C©Si]iL/MK$6SET y -feW (filG 

P II b IIIJ fc 4 o r«S $ *l5 K 9 -c©jt/hfi»ft*Bttwr y -few 
AtJCg&JMKfRtttte (DAM I) K*j»t5«Wk©RWSrfi*i-5«-«r*Tyfe 

o-cf§ttft$ttfctt, urns, tu<i4t h*&$-rzm%mvo-e<D nvNaz 

[0 0 4 4] 

Kew©jsincieai/iDNAE5isr3t!*i-5. m*.tm»&*\zMi, 

[0 0 4 5] 

iPf 5 7" u * * K t fCH^ $ ft 5 ft 5> 14 , 7" UE P - f-m 
DNAi\ sKU^^Klr*t-t-.5DNA(cafe^pIteic:^$ix5^ ; E?iJ©e^ 
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[0 0 4 6] 

K*nBMSi-5fc#© r^jfeoj unfit** ucft«-e;fcs;&»» asatpa 

[0 0 4 7] 

*SCi»J RU 5 r^aii^*fflBSj ©J:5*ffl»H:. ft#)<z>£]gjfoBfl£, a 
[0 0 4 8] 

kj (i, m& Lizimm&zfi-fz, , g fretsaw- .ssjkdn a 

[0 0 4 9] 

*tt9)«Sr*!*-f5. *0±5*»*tt, r»JRR3:vK3H^UT— tfj fcl»«Jl 

1 tf h 5 »»» * d n a ^ 5 . * w ffl v ^ & n 5 *aa r» 
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raMti-5j , XttHCfcyi— ^Sr»*UT, ttl»affi-C©<)5- 

C0fc*(D#|liS.O t ^^(± x Sambrook et al. , Molecular Cloning: A Laboratory 
Manual (New York: Cold Spring Harbor Laboratory Press, 1989) 03ff!f 1 . 5 

6~i. 6 lmzUMZtvtzbte*). feftfbX'hZo 

[0 0 5 0] 

fig©, 5Bai^i©v-*-DNA75^^ y ho^ftittitLTOifclfclc,}: 

U fttfDNA!i»P)©y/i'©^|fS:«llc1-5. -»ttt^»-C*>5 
„ Lawn et al., Nucleic Acids Res., 9: 6103-6114 (1981), RXfGoed 

del et al., Nucleic Acids Res., 8: 4057 (1980) Z&f&ZtltzW 
[0 0 5 1] 

y KXJiDNA^T^'p'^hirO^-r^'U a ^CioT 

ffitK-fS^jfe-CfeSo f"1fV##fl^ Sambrook et al. , W&<T>% 
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9. 37~9. 5 2m^mm^tltztH<0, 7#c-7y/H©DNAMO 
[0 0 5 2] 

xrttW-ewwti-*. l± 5 t-f srnai*, »*, samb 

rook et al. , 1$m<D% 7 . 3 9~7. 5 2©IC|E4£$tVfci:*3 , 3 O^SffiC^ 

D-7tM7!)^XJt5„ 
[0 0 5 3] 

utf-f- K= y ^K<D#£Ts a9J*ttflfiR«f -e, DNAfcifc 1 0#fi 
(DDNAjKD ^ 7— iro^l^/777^yh> XliT4DNA#y ^ y—M 
T*l 5'CT*/>^< i: t> 1 5£ffl*&aH-$„ &^T\ DNA^> 7i/-;l'-^a 

7^>>-ni, uis^/w*T^icAtt5. mat. atp, y^— taw* 

. ^U ? T4DNA!;7y-if<Di5^y7y— t?t>, DNAO. 5 gfcfc 9 #) 1 0 
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[0 0 5 4] 

MV&frbODNAO rpjgj lis ^M^<D^m^h<Dy°7^^ Kdnao 

&M%M$ii-Z><, DNAp»(D^-ffl$n?)*fef4, Sambrook et al. , HfjJfWgl 
1 . 2 5-1. 3 3 ®ilC|H^$ttfc, ^«Wi«/7 * 5 KlM!T*;fc6„ 
DNA£fi$gL.fcSc, Sambrook et al. , Btl^O^ 1 . 4 0 {ZtSM^tltzX 0 t£ 

[0 0 5 5] 

r^-'J V*f-Y\ ft, (1 9 8 8¥5£ 4 BfiJtf^tLfca-as'-'^ff 

S2 66, 0 3 2#£$ICK®$ftfc£ 5&@ffi3M££ffl^52>\ XliFrochler 
et al., Nucl. Acids Res. , 14: 5399-5407 (mG)tf%SMLtzb& , 9 . ^fflft 

#X<D*}) K-S-fiKSrS^I-So riX^O^&Hi-^-C, Engels et 

al. , Angew. Chem. Int. Ed. Engl., 28: 716-734 (1989)lc!EiB$;fa"C^5„ - 

& y 7 * y /W7 ? K^±t*«fSi-r 5> 0 

[0 0 5 6] 

r^y p«7-if5SMS^J Xte rpcRj IS, 1 9 8 7*7 8 2 8 B£tt$*t 
fc^HftlfffM, 6 8 3, 1 9 5#MilfBStC|H^<Ot*30> ^ftcD^^ RNA 
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fee Dl<!A%t%ffi-f5<D^m^Z t/JS-CtSo Mullis et al. , C 

old Spring Harbor Symp. Quant. Biol., 51: 263 (1987); Erlich, ed. , PCR T 
echnology (Stockton Press, NY, 1989) £#M£tl/c</\ ^WiWtftCfflV^tT,?) 

[0 0 5 7] 

r*K^*if*:SO:^ig^n^y ft, aft, 1515 0, ooo^H>y©-. 

xaEgSfrw^^y^^SfT'feoT, 2*C0|^— ©6 (L) 2#tf>|^-<D 

i (H) mtVffif$.£tiZ> 0 2-L$ti, Kg^taotl 

K^t*1-5» #H#Ui. (V H ) ^ftK)^ 

<#$:<0*£K^ ytZG-TZo -Kic^K^ >- (V L ) 

ho-^iC^m h* * J is b L ; L^O^K^WVii, H$©S$<0*£K 

tv5 (Clothia et al. , J. Mol. Biol., 186: 651-663 (1985); Novotny and Ha 
ber, Proc. Natl. Acad. Sci. USA, 82: 4592-4596 (1985)) „ 
[0 0 5 8] 
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fctt^ft. (fr) tuftfns. HmRxfhm<o^mh^-( 

[Rabat et al. , Sequences of Proteins of Immunological Interest, Nationa 
1 Institute of Health, Bethesda, MD (1987)£#J$£:i"bfcV\) . ^ ^ 

[0 0 5 9] 

cj 77^yh ( ^nmi^ffct-t^it^isitLtv^ 

) itfcti, TFabj t ~ OOffitf LV^M^7 7 > h C 

f#5F (ab' ^^^hSr^CS. 
[0 0 6 0] 

tfvj */h&ttt75^>'r--e*>9T, ^±4ttJsaBKRrm-&»tt* 

-C-C*fc5„ *£©5i, 6ffl3fOCDR*s, KW»^»*ttSrtfiftJw##-t-5. 
U^t, o©pI£K*>f V (Xtt*>5efcBK1**W*t>-f* i 3«0f©CD 

[0 0 6 1] 

(CHI) Fab' 77^>Ki, R#«t^M«^e>Wlfi£t± 

©->*tM ^£-£tf\ HfCHl K^-f VO*/w^^rv'/w*Sffi-Cco^:<@co^S<0 
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iliOKJjoT, Fab75^Vhi*ft5 0 Fab' -SHIt Fab' \ZM 
— A*fcff1-5. F (ab' )JK&7 7y*>Y\Z. ^ixfeoMotv 

[0 0 6 2] 

^>T^T5y»E^JlcS<5v^, ic&tn (1) tWiftS. -o©W 
[0 0 6 3] 

^7^lCfJ9fi5^fcAS-C#5. *ffi^n^!JyoSoa)±S*^5^ : I gA 
, IgD, IgE, IgGMlgMiSfcD, ;L;h,e>©5^<ojW4, if:/* 
7* W y J9<< m f) , Witt I gG-1, I gG-2, I gG-3Ml gG- 
4 ; I gA-lfttfl gA-2fc3EKK^L5 5. * 5 * ** o :/ y 

10 0 6 4] 

WxtfFab^ F (ab' ) 2> scFvWFv) *>JUM!jfclPl»1-a. 
[0 0 6 5] 
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*tt#Ht, <&©&&^n:/y v|c^£ix&t\ ^-ryy K— ^HKJco-c-g- 
/^D—^^frlt, Kohler &; Milstein, Nature, 256:495 (1975)^S^(c|E 

K-rfttJ:oTi4LTt. Xtt»Jfc*.DNAifc (t3Jx.tf*H 
iftfFSM, 8 1 6, 5 6 7^*mm (Cabilly et al.) £#RB£itfcl\) (Cj;o 

[0 0 6 6] 

*Wfflm-?<D*; ?v—f/i>fomz. HRV/i> L<I4L*©— 4#£© 

Z^tmm-ZhZ. rdf-pt^j ftft (M^n^iJ y) [^B!)#rFfS4, 816 
, 5 6 7-^iMl (Cabilly et al. ) ; XlBJorrison et al. , Proc. Natl. Aca 
d. Sci. USA, 81: 6851-6855 (1984)] $r#£fclfc£-&'t5 <) 
[0 0 6 7] 

#t h Mitfv?^) Sift© rt Mtbfcj jgffltt, *t hM^n/DV 
Xfi (Fv, Fab, Fab' , F (ab' ) 2 Xtt*O<fi©Ji{t:©0iJSiB£ttE 
n^y> (SS#fit^) {fib, 58#0ttflM£%£ff* (CDR) 4» 

MttSt h-ettfcWB ({*54ftt#) OCDR*»60»aKB#»*6ilT 
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no^tfi-chi. 'M<n-o, ft*wic»zo© ptx ^©smwct" 

■5. -t;h-£l±<E>l¥*HKoV>-Ctt, Jones et al., Nature, 321: 522-525 (1986); 
Reichmann et al. , Nature, 332: 323-329 (1988); .RtFPresta, Curr. Op. St 
ruct. Biol. 2: 593-596 (1992) Sr^fiBStlfcV. 
[0 0 6 8] 

r-*iFvj X\t TsFvj fo&7 J if / > H*, tfi#<DV H RUV L h**'( 

f v jk y kh:, s f v *ttBte-&©fcJi>oa*o«|ji*«j*-et a i 5 1 

-fS, jK!)^7°^ KU y*-4rV„fi.U t V L K^'l' V©Ffl(r35l^tf„ sFv©i 

fltCH, The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg &; 
Moore eds. Springer-Verlag, New York, pp. 269-315 (1994) tp<DPluckthun£# 

[0 0 6 9] 

mm wt#?v-j is, -o©«oBtt£»ffi$:*r-r5, Pc^y^T^K 
« (VhSt/vj +-cL«ipr« K^-rv (vj t^^ftfeHSprnK^v 

«r&«W!tSr&*i-*. ^TjR^-f-tt. W*.tf9 — ny/<#ffJB4 0 4, 0 9 
7#<&« ; SBSS^M«pffrf5 9 3/11161 ; fttWiollinger et al. , Pr 

oc. Natl. Acad. Sci. USA 90 : 6444-6448 (1993) (C. X <0mV< !5ft£*lT<^ 
5. 



-36- 



[0 0 7 0] 

*^^lCffl^fci:#W*^ riUftftffcj [±, Zapata et al. , Protein Eng. 
8(10): 1057-1062 (1995) BSifrtSt, ^ftlbWftft 
I4« l^^iJFd-fe^^^h (V H -C„1 -V„-C H 1) Sr-^*, 

[0 0 7 1] 

— o, tajxtflt) l l 0 , #*L<tt#3 2~*3 5 0B**r^-eJ:v^ 
£*#f4, jRStffOHXttL<fi^3Cfl«B5iJi:©, 7 5%^±<D, J:9#*L< 
l48 0%£JLh, i •) &%. L < \t 8 5 %&>±., L< i4 9 0%£JLh, ftt># 

*L<i49 5%Rfc©BHIBI-tt«r'£t*wi:fcJfc$. ^©EMKHf SBI-ttX 

*©£5*1*tt«r#*f1-5fctt» »Fa bJgttftR&ftOFa b 

)£<§ t JtlM" 5 4\ Xtt*»*©***JWit«*#0**ft»» t L4 W 

traffl©«ft(Wifl:rt, ^fet^tJt^bfct#, ^*¥ttStt©«i o«£Ji±, 

»* t< lift 2 OffiFSU:, L< 14*6 5 0«£*±©Jf HSrSM-Jeft-CfeS 
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[0 0 7 2] 
[0 0 7 3] 

BrX ItfpiS^Jf iJffl ic^F^i" 6 J: o fctWe* 9 , »§Ji> */we^* coffin * w< 

^KttXtt*^^^Ktt»ltSr^U5 5. St#tt. (1 

) n-y-ffil££oTifc5t£;h<5P!9-t\ 9 5fii%£±H] 9 > J;9»*L<(4 
9 9fift%S:±lHl**-C, (2) *\£-s>n)y-f\/—9=.*—9— frfflVT, 

(3) ^-tv--^-, Xttff*U<tt«8l!fe*:fflV^3i5cttfcU<H:#Jt5E 
tt*#TT% SDS-PAGEfciSftlSItt:*-?, fit&SftSo ¥8t$HfcStfr 

[0 0 7 4] 

^fia* y Ktt, -«wfcH:*ft < 1 t> 6 5 y atttttt 8 

~5 0<@<7)7$/&ag (£F* b < f*ii$ 9 ~ 3 0 $S) fluHA 
aaiaKU^^-K, .RtHrCDftftl 2CA5 [Field et al. , Mol. Cell. Biol. 
8:2159-2165 (1988)] ;c-myc&», RXf^tlKM't'b 8F9> 3C7, 6 
E10, G4, B7M9E10SH: [Evans et al. , Mol. Cell. Biol. 5(12) 
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:3610-3616 (1985)] ; W.WZ^^/l'^ 94 Jl**^? V'*>9 MD (gD) 
mffi.. RXfiZVtfifa (Paborsky et al., Protein Engineering 3(6): 547-553 ( 

i99o)) sr&^-rs. -fev^mmm-ete, *t°h-ymmt, r^-<-^ 

«^ifh-^j f4 x I gG^HPWin vivoJk?f^ffl^MS1-?)SS'J?r ; fr 
IgG^ (0!l;ilf I gG x , IgG 2 , 1 gG 3 XI41 gG 4 ) OFcf« 

[0 0 7 5] 

fflfi r mp i y #vkj , r mp i vx^yxv^t-Y'} , tmlj , ri> 

nytfftf^vj X« TTPOj 14, ^Wr&l^teW&lftlC/B^ 1M h-# 
^ySS^-^-7r5!)-W-ltJ)5, mp ltc 5 *Hf£fi-U m 

($ft£^#J#ttl4, t rmp lfcry^^^VaVLfcl L-3<fc#ttB 
a/F 3»te(DDNA^<D^»li5(2? K (CTx.tf 3 H-^ 5 <Dft& 

*^>fB#lc:i2«$tifc»^7'^<Djk«roJ;5^mp 1 V#>h'm*b 
f>\ 1>L<(4t> A#$U «HIx.l4t hSrS^1-St5— ooljfeffl^^^ 

it $ ftfc fl\ X t L < (4^<D^fe(c J; o TSIS $ tire , # K 

££2"£-f5„ #!ll±, TPO (3 3 2) Mr hTP0 332 ^t5, r<Z>5£jg 
tC[4. S7614*f4 : T-CroSDSy/H;J:oT^:5tLfcRR l P-C^3 1, 0 0 0^ 

(3 1kD) (0, *fc^3S7C<t^4 : Tt?l4 2 8, OOO^Vfy (2 8kD) CD 
^ft«r*-r5, H^M1$^B9 5/2 8 9 0 7 #&«ICfE«$;h,fclk/r« 
Kfc££$ft5 0 fflfS TTPOj i4, 

-£1-3. fSH^fc*, m?>roy^>- Kro1"-<T5:, «T-C»4*(C TTPOj t 
[0 0 7 6] 
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»*L<tt, TPOli, ftMMfelzttt^-C , Jk/J«^Stt^W1-5^ Xtt 
■*A/JvB«fr*4 <tt»10%, ± 9 »* L < tt 5 0 %ti*P £-£5 r ir t 

, ftt»*t<ii, t hcfeit«jii/Ms«*iiati y v hArkitvmi 50x1 

0 9 Sr ±@ * * -WtttO $ * 5 w t » T? # 5 . 

[0 0 7 7] 

tt£#u ^m P 1 j^fy^y^f-Ko rEPOK^-r^j ttt, 

t hmp l!)^yK (hML) , L< tt!S5«<M*3;h.fcJ& 

^®t?fco-Ct>«tV\ rtUCtttT, TPOI4, J&Bfc hmp 1 y#>"K<D:77 

X-hTPO (7-15 1) -Y 

[0 0 7 8] 

±3*;^ hTPO (7-151) 14, W4ffl?r-&feT, Cy s'HCy s l61 * 
TOtHPO (hML) 7? /®E?iJ£ftL ; XI*, MTPO, Xtt-ttt^ 
CMet, Lys, Ty r <D <t 5 ft 7 5 / gySg©Sg*tf\ Cy s 7 ffl7i/ 
Xtt-ofcl,<H:-tix£l±©T$/5iaBT$/»aS, £>5Wi, XteT/w 

t4:Sr*ri-5y-^-E?iJ (t*Jx.tfH^XaXtehnvt*^) ; Ytt, 

TPOXtt-tJvMOJSftro, C y s 151 ©*/v;f!*->;i'*Si 1 X«-ot>L< 
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[0 0 7 9] 

rTP077^>^hj fit, ^CKi-Sria»Lfc*±ft©mp i u^yK© 

*OV^iuJ», Xttrt«t>Q£"f3, •^7*f L K©i*^T^C-C>bJ:v\ mp 1 U 

. Xttt ht>L< Utfl'K, *lc*OEPOKj>«'fi'trfi^i-*lML 

■b*W»&lWi3iufc, mp 1 9%i/YWBMbm—T!b%* 'PK<tblO. 1 

5. 2 0, 25. z o x\t 4 o t $ ; wtmmvmwi-t zmnzft-t % t &t>tiz 

„ N*i877^> h<0ft*8)fc0!tt, TPO (15 3) . hML 153 XteTP 
O (Me t _1 l -1 5 3) "CfcSo 
[0 0 8 0] 

/BIS rTPo^y^j rTPOE?iK ysij , xi*TPoi^ttiffii.T<offl 

*lW9t Xfit hmpiy ^^K*»5>¥lHS*l.fcTPOt©l 0 0%*j»©E?iJll 

, 4ftfWfSffimp l Jltfi'K, XiiTPO-^ySlix *»jfctt:/***t>L< 
tt*Jftv9^*»blMI**bfcmp l y^K/TPO« t bmp l D^K X 
!«©:7 7^y>ht©ift7 0%£Lh, »*L<{4iKJ7 5%gX±, i*)ff*U< 
«3K 8 0 %ELh, HIC#* L < tt*S) 8 5 %£*±, (45 jNc:# * L < li$J 9 0 %£* 

[00 8 1] 

tpo mum \t. TPo#])'<-73-vz®**#9^s<t?wi&m&m en 

xtfzKy^f-uV'^y a— /K *!)7"nirv^!J 3-/w;5Ui# L> ;*3-i''7/^=iE- 
^:/ro 5 ''b-oi;:, #S#!f&4, 640, 835t;f 4, 4 9 6, 689f 
;ft4, 3 0 1, 1 44^;I4, 6 7 0, 4 1 7t;l4, 7 9 1, 1 92f 
XUf4, 1 7 9, 3 3 7 $*lfc**-Ctt^'t-'5r il-iS, T 



-41- 



iSfotcT PO/Ky Ktt, *B^^S-CI* PEGftTPOt Pf «£„ 

[0 0 8 2] 

» thmpl y#VKi<0 9 0%£JLt, ftt>#*L<te9 5%£Lh©7 5 
J!iai-tt**r6T5yW»lt*f *. «t 1/T©#ilfcmp 1 y^Kfc* 

rEPOK^Vj -CfeSo UlihMLCEPO K^W^f* 

. fifcS&hML©$J«>©J3:l£l 5 SfflOTS/USUSSr'Sr*, hML 153 tWh 
5o «£KJ:0#*U^hMLBai3Eft{t:H:, C*S K^-f ><D—o£k±.<D&g ! 

, ^SK, Gly, Pr oiiif) -CB*$^*ix«:^tf. SifthML 

©C^Ky-f VWi«JI*tt» f51 5 3RV1 5 4 Arg»£#, Al aiS 
££fit&;te>*ltVS. r©£gftli. hML 332 (R153A« R154A 

) tmifiio 

[0 0 8 3] 

IL-3, G-CSFtt<«EPOtSl^S-ti:T, *!*$ftfc]MvBJ&atett 
[0 0 8 4] 

t^Wt6 (it«Me t _1 TP0 1B3 ) , £*U±, *J»*OJ:5«* 
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EScLTii^, roSWUIiffl^mp 1 !)^yK77^VMt Me t 
"'TPO (1-X) dd"?, XI*. Hl~XSgWlE?iJIC*fL-cm 5 3, 1 
6 4, 1 9 1, 1 9 9, 2 0 5, 2 0 7, 2 1 7, 2 2 9X(*2 4 5 XhZ>) £ 

©ffc¥»Xri»*«J»l*$WI*t> L< ttiBflsofefci: L--C£j8$ixfc 
[0 0 8 5] 

T, #*)9 0li%«±©^y^^f, <tt)»*L<tt*?J9 5ai:%^±Sr^tf D 

r*Kttlw«9R<ej *>v^sci±, art*©******!;: L-T, i^9 9tt% 
y±©* w*^KSr-&tfttfiMbSr**i-*. 

[0 0 8 6] 

II. L-V^SK*« 

-/<-775!)-©^/Wfc5c-mp l fc»^U *8J6> J*l».fttf 

/Xtt^k©S/^/i'4reaM-5ttKS:fia»i-5, T=*=* mtt (aAb) t 

fiitit, fc hmp 1 p-Ch7^7ii'h$HfcIL-3MttBa/F3il 
IS<DDNA^ro^tt$ttfe^^W^K ( 3 H-f v^y) ©8t9&*©jWai:£ 
HJt-f* w t fc± D , XttjM*K8i*G PII b III.3B3l<Dfii|»«rMJg1-$ CMK 
Ty±4 Zft^X&lfeZiXlZo i/?isl>&mtt, c-mpl/Mab HU- 

0 3mmmmry±^x\tmwmmm^.m^f&Ty±^[ci6^x, c- mp 1 

-Rse. gD3M7g£ftwy v&ffc&asjg-f-s kira el 

1 S AKX-DXb&feZtloZo 

[0 0 8 7] 

V»fifti:P^co^gXtt2*ff (10 0ft) EH±{6l^»«-C, CD 3 4 +#BI&© 
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<£><> 

10 0 8 8] 

J:0#*LHc-rap 1 aAb (-oXtt*») tt, iglhffitt* WfcEft* 
Ab (-oXteSfc) », 3fc£*^ hFc|Wfc#**£MMt***, atiu 

oxiilt) -e&5o «ao&««5rtStt**l-««ia*»tt*^rictt, Fv, s 

c F v, F (a b' ) , F (a b' ) 2 ^*HS. 
10 0 8 9] 

#*L,V^s cFvlrittt, HlK««*nfcCDRaif«4a*«*O^I*r* 
-f-£u 10F6, 5E5, 10D10, 12B5, 12D5M1 2E10ti6 

ttvbntzmKx-h%. ttwm^ ±micmmztifzs c f vit, -oxism 

C D R&tfC D R FflO#«a^«(C*Jit 3 1 ~ 3 1@£>T 5 / KSSro^SlC 
i9»SlttJ*3tt (affinity matured) 
[0 0 9 0] 

wmz-mm** t asms (ip*>> tt-M^n^p^HiM 

h (Kabat) ^SHil^ ^;<fg<OSL$\l (Sequence of Proteins of I 
mmunological Interest) (&*ffi£ifc&^ (Public Health Service) , H 

$M£M9&\ (Natioanl Institute of Health) , ^ir*^ (Bethesda) , J- V 
— 7>K#I (MD) (1991)) ©6 4 7~6 6 9 HlC^*P>;ft/0>5„ 

[0 0 9 1 ] 
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[0 0 9 2] 

a>*K**L (Stele*!), fffBRfiSrA^RTtefc* w** JHM7-f 

x.ff, DEAEXIi*>l/#*^f/uSt) L<tt^/v*^ntr/l.aS*r^tP^ h 

3^*) > ^ ir^rc — ^ (Blue-SEPHAROSE) , CM^V ir^r^ — 

7s (CM Blue-SEPHAROSE) . ^e/-Q (M0N0-Q) , */-S (MONO-S) . U^X 
• l/^y-t7/n^ (lentil lectin-SEPHAROSE) , WGAt77P 
— * (WGA-SEPHAROSE) , ConA-t7;n^ (ConA-SEPHAROSE) , 7 1 
;V- Y4/<— /l/ (Ether TOYPEARL) % • h>f/<— (Butyl TOYPEARL) , 

h^f/<— A- (Phenyl TOYPEARL) , ynf^yAt7rn-X (Prote 
in A SEPHAROSE) , SDS-PAGE, jgfflHPLC («*JJ. Jlte&S^ttJjn 
LfcVy^y/V) Xttt77Ty^' : t^3.7-^ (SEPHADEX molecul 
ar sieve) XBWXftfii^n-r h^77^-, &U^* / -A'itKXtt«fi»7 

y^^^A«JKJ:9®^^n5-oXti«S0XStcJ;?), *#te<D*#E»a>b 
JxjW^ K (PMSF) ©i54^of7- 1?lfi§#J 

[0 0 9 3] 

#*L<tt, ^IHStbfcfiifrtt^/^o-^/l/ (Kohler&tKMil stein, Nature 
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, 256: 495-497 (1975); Campbell, £te^&tf#^£^IC3ott5||&fitfft (L 
aboratory Techniques in Biochemistry and Molecular Biology) , Burdon^Ji 
, ^13^1, Elsevier Science Publisrers, Amsterdam (1985); ^fcU^CHusek, S 
cience, 246: 1275-1281 (1989)) T'fc5„ LVMn p 1 gtftll, 'PK<ti> 

mi o 6 i/^/wgi?ntrcmp lS^fcjg-a-rstroT'fcs,, x<9&$.L<n 
, st^ii, 'j>*< t hm i o 7 i/^ke.(W>&< t i o 9 \/^^-th(oim 

ftft Sri, R^^jgr ofc*^^«rfttH-f 5 r. t Sr^tN mp 

1 l>#>K£in vitroXtein vivoT'^ffi-f 5fc*d*S^!i#t-t-5o 
[0 0 9 4] 

*38Wtt. ttWRrBfcST^fltelx-Ovrfc, &tlX^t£<Xh£l<\ mp 1 
[0 0 9 5] 
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0 flt#Srfls»r3fc«>©#*UVfi±illllSH:x f-*"f=-X^A**-0P3l (C 
HO) *fflja-efo?»o B'J©*f*L,V^ifflJafi, E. coli-Cfc^o 

[0 0 9 6] 

, L I F, G-CSF, GM-CSF, M-CSF, EPO, JL-1, I L- 

2, IL-3, IL-5, I L-6. IL-7, IL-8, IL-9XI*IL- 

1 ltfttfiz. romeis. ettm, -fw^ jj v$it?sia^ ig 
F-D xitmmm^mi- («*.«, u^h^w (ld j ta*^t>*T 

£t$-$*t5. 

[0 0 9 7] 

III. fa&^Sr 

7D-I1, WO 9 2/0 1 0 4 7, WO 9 2/2 0 7 9 1, WO 9 3/0 6 2 1 

3, WO 9 3/1 1 2 3 6, WO 9 3/1 9 1 7 2, WO 9 5/0 1 4 3 8RXf 
WO 9 5/1 5 3 8 8fcB*t$ftTV*5#ifcC£ DMMLTfc.fcK &a*Jt* 
ffi«{d*J^r, -*^gtfr (scFv) ©7^^7 9-11 thOKt-HO 

t h©B-»iao#***ffl*»6fe*sn'rt>±v\ vHjtwvLjftiMifctta 

*t, cDNAro^H5r±fiK^-frS„ P CRigtsm, — HT*DN 
Att, Gly 4 Ser©±?4Py*-^l^4tf>^ * LTjgiBftlB 

ft©ifcffl*7T-^0*BB^*$*l*J:5lilttl$Jt5. 77-^7*7y- 
iSriS®i"t"'5ft.*^>jS§3' , <C*'ffi^x Winter et. al. , Annu. Rev. Immunol., 1994, 
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12: 433-55; Soderlind et. al. , Immunological Reviews, 1992, 130: 109-12 
3; Hoogenboom, Tibtech February 1997, Vol. 15; Neri et. al. Cell Biophys 
ics, 1995, 27: 47-61 Stf^: tlB«$*tfc#B8SlC, «£«$*1, RM&tlX 

[0 0 9 8] 

tlfcfc h s c F v (07^7*7 V -ZM'QftVZZ.kKX *)Mft.£ixXh^\ Gr 
iffiths et. AL, EMBO-J, 1993, 12: 725-734. tlW^n-VCtSISMfi 
ttttv UE*Q©»ffi&*rffl^TfFfl5i-5wt*i'Cf Griffiths et. al. : Clark 
son et. al. Nature. 1991, 352: 642-648. $)$><Dm*) fttfJLU<D&, 

77-^074' 7*7 y-£#5o §i<at<a«j^tijBtt, iuf^v^-a-isfptt 

17 7-^7^/7 9-11 7r-v'©2 0%M #ilKtel0%*i^ 

K/BVSCl t^ 5 "C#5„ — ff<Dfe^!4> jj»J;il;fLowman et. al.. Methods: A Com 
panion to Methods in Enzymology, 1991, 3(3): 205-216l£iS^£;txfc«fc b \Z7 

7-^5 KRU J ^/w^-7r-^wffifflT*^-r2)-t^-ef 5. SM77- 
i^tt. Ml ^rUT^H ±IS<7>Lowman et. al. , li|E*roi 9 K, 

477-^, f lifttf f d|g||«7 7-^S:^tfo <4,<D^^f/^=i-h^v^ 

„ U. S. 5, 2 2 3, 4 0 9 #!!?.„ 
[0 0 9 9] 
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7S/®©£&rt> WZ.\i?}) 3'>A^t<»tt©»Xttffitt«r*© 

o 

[0 10 0] 

<Dlt#><DM Cunningham and Wells Science, 244:1081-1085(1989) 
^IH«$tlTV»5i 51- r77 = y»S^MI» (alanine scanning mutag 
enesis) J iPftfift*. ffift0t£0gt£Xtt2tt. IRIS a r 

g, asp, his, lys, &tfg 1 u <D£ b ««f«$*Vfe^S) $tv, -t L- 

[0 10 1] 

7$./mmmM£. 1 tt©aa»»s> 1 o oxtt**i£U:©Rs©s$©«fiffl 

t©7 5; - AtJ«/XB:*/i'#*^-5iaiBiH^ l fflXtta»fl©r 5 

C - *«g^O»^ &^ti>„ 
[0 10 2] 
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[0 10 3] 



& 2 









Ala (A) 


val; leu; lit 


val 


Arg(R) 


lys; gin; asn 


lys 


Asn(N) 


gin; his; asp, lys; arg 


gin 


Asp (D) 


ghi; asn 


ghi 


Cys(C) 


ser; ala 


ser 


G!n{Q) 


asn; glu 


asn 


Glu(E) 


asp; gin 


asp 


Giy«3) 


ala 


ala 


His (H) 


asn; gin; lys; arg 


arg 


Ue(I) 


leu; val; met; ala; phe; 
norleucine 


leu 


Leu (L) 


norteuchte; He; val; met; 
ala; phe 


ile 


Lys(K) 


arg; gin; asn 




Met (M) 


leu; phe; Ue 


leu 


Phe(F) 


leu; val; lit; ala; tyr 


tyr 


Pro(P) 


ala 


ala 


Ser(S) 


thr 


mr 


Thr(T) 


ser 


ser 


Trp(W) 


tyr; phe 


tyr 


Tyr(Y) 


tip; phe; thr; ser 


phe 


Val(V) 


ile; leu; met; phe; ala; 
nor leucine 


leu 



[0 1 0 4 J 
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(1) ^^Ktt : nor leucine, met, ala, val, leu, ile; 

(2) cys, ser, thr; 

(3) S£tt : asp, glu; 

(4) SiStt : asn, gin, his, lys, arg; 

(5) «»<7>f*]# \Z»9+&»& : gly, pro;&tf 
( 6 ) ^^H* : trp, tyr, phe 0 

[0 10 5] 

[0 10 6] 

o 

[0 10 7] 

i4Stifc«oa# (t hftxiit jcjt^at, 8k»$nfc4**w 
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^ictssmro^M-cfcSo -&*<v£ ote%gmm±£tii\n, nicies 

ixtcX o \z^W<o^Mt^ t y --v^ftnn^iifi. V , Mill" 5 l o$l±<n 

[0108] 
[0 10 9] 

^7=¥^-x— ty y&u^^^v-x- h w3}-=>- (::t, xti:/ny 

7^ h— *Xtt*f n— *0>5 5>©lo£rfc Kn^>TS/», 5-t Kn+-> 
[0 110] 

3Ei"5r ticioTS^$H5. eSc^tts (O ^y a^WkSBtt©*:* 
■&K «fc o T t £ fcfi w-r r t #-c# 5o 

[0 111] 
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[0 112] 
[0 113] 

^^--Ojl&fi (1) DNAtttiXliDNA^mi-'texStW-CfoS^ (2 
) -<^^-(^A$tl5S^©*t (3) #—\C£*)M%fe&&tl 

«xi4dn A»io av*n**» ut 5# ^aasi-jfc era* w«a^Sr#tf« 

[0 1 14] 

(i) ^-JvWeaiflWW* 
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Stt*^77?-^ C. albicans^/W-^T??— If U— ^— (1 9 90f4fl 
4 0l:^f$JlfcEP3 6 2. 1 7 9-*§0 , Xi* 1 9 9 0^11115 9 
§hfeWO 9 0/1 3 6 4 6#&C&£ilT^&^^A'TflgH^::&#nrfB 
■CfcS. m\®iWMfc<Dftm^te^X\X. *&&*sr-t-jV6m (BP*>> in vivo 
T*©*»4*MMMM&*»e>mp l D^fv Ko^^ii^j»<mp l UtfyR 

M^?>«iCmp l *»b»^^-t/wE?iJ % mp l ]) YfrbVsif-tA&n 

Km x. *ijJE^/w-<^ g D f ^/i/ £ V ->o fc ? #ffc U -4 r - 1 it «t 

[0 115] 

(ii) ffl5Uj£j6«j£gii§ 

(Dti$>K\*, £*£*fc£-fyw*fijft (sv4o, *y*— <?\ rfj^Afr* 

, VSVXfiBPV) aJ*ffl-e*>5. -«K % tt9W£1ftjftS*l**MMfe£3l 
^-ofcfcfctt&Bi: Sftfcv* s v 4 o ig££teffl1-5 r. t a* 

[0 116] 
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[0 117] 

tf. Bacillus-?/ 5 y 2 DNAtfcJikftSE^JKffifctWfcDN AE^St"** * 
-rtl^W5wt(aoT > «±i:LTBacillusa?rfflV>-C^lc:^$H 
S» ro^^^-Srffl^fcBacilluscO h7>^7i^->3^li, IgSi UT, y 
7 At(Dffi|^Wi!l^x.SU 5 gi#DNAOjfA?rt>feib1-o ta»Ue#fctfi:{K: = 
-K1"5yy 5 y*DNA©EUKH\ St*DNA*r9J»r *©fciWU»JHWfl:a J 

[0 118] 

(iii) s*?ite^«^s?g 
&^^&i**ttf&&&v\ rosters, aw»*rt-ej««4*&tifc»ae 

fc*M-5«8i:ttfctt-£U (b) ***R##:*lB$:tt«1-5a»Xtt (c) 
[0 119] 

. *ttian4ae : ?-T?5*<»Kiaft**t5riie>©iBiiaH:, mtoWttt&ttZi-z 

, y-yy (Southern et al. , J. Molec. Appl. Genet., 1; 327 (1982)) 
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, ^4 =*7*/ — A'gE (Mulligan et al. , Science, 209; 1422 (1980)) JUt^ 
jywji/y (Sugden et al., Mol. Cell. Biol. 5: 410-413 (1985)) i ^ 

ofc^ww^tiSo ±\^Ltz3-o<Dm\z, zti^fomwmtfo. G4is 

o 

[0 12 0] 

HBW**— £ (DHFR) Xtt*-5^*-t— lfi:v^ofcJ:5*St(tt»«*r 
a>< LXttf*:*3-Ki-«DNAXtKW^e^©ii|*<0ia«Sr*< ^ tlw*5 
[0 12 1] 

r>*=^;*. h-c-fes^ h h i/*t- h (xtx) ztG-rz&i&Pi-vr^ro 

»Hte*#S:»«i-5wi:irJ:o-CiSIje$ns. l?£^DHFRasW8£;h,£i: 
#<OjIi2Jft?&±iflBJ}&i4, Urlaub&W:hasin; Proc. Natl. Acad. Sci. USA 77: 4 
216 (1980)^J;9IB3fi$*lTV^J:5K:mi*HltJtSilfc» DHFRSttO^ 

aLfc^^w^-x^A^^-pm (cho) *Bfla^T-fo2>o 

»(4r(Dit, ii^UfcU^KDMt xirBS$H5« r?LT. DHFRl 

Jg^* * 4r£tf -t CD^ODD N A => f-O^^^/S^So - <oii<i& 

(EP 1 1 7, 0 6 0) cDrtSttDHFRWffS(-t)^^t>T, t&Jxti 
ATCC No. CCL6 1 CHO-K 1 t ^ofc j e<a{&cD^-C , 3gj-?&5& 
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^7x5-* (APH) i^ofcfc o loOSiR&T-*— -CJgSlg&Xttf^Ilt 
^Sem^^fc^iilBia (rtHttDHFR5rMt51ll!:»fa©«i) 0H 

is ^ ^-7/f->yxiiG4 1 8 tv^ofcT§ / ^y ~> Kftft i: 

J;oTMt5li:iS5T-#5, SB 4 , 9 6 5, 1 9 9-§-?r#Mcor i„ 

[0 12 2] 

muft-?@.mi-z>tztb<Dmw£m$i&fc*te. mm??*?. kyr p 7rtic# 

trp l&e^-CfcS (Stinchcomb et al., Nature, 282: 39 (1979); K 
ingsman et al. , Gene, 7: 141 (1979) ; XliTschemper et al. , Gene, 10: 157 
(1980). trp late^Bi, tJfltti, ATCC No. 4 4 0 7 PE P 4 

-lcoi^lc, h y :/ h 7 7 yn-r*(Of8.&mt)&>Kt& LX^5>m®(D%%;%g# 

S&WfcfeWiltR-r— 7J— fctttt-f-?) (Jones, Genetics. 85: 12 (1977)) „ ^ 
T, Leu 2-»« (ATCC No. 2 0, 6 22X1438, 6 2 6 

) i±» Leu 2m&?ttfttz>wL%><n77x$. KKio-caMtsiia. 

[0 12 3] 

(iv) :/n*-*«#;3SPSi 

ag^/i^^JC^T^O$IJIITTDNA*^©«7cUfcU^/W(DG?*M*&S 
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[0 12 4] 

7? h— Ts-fu*— 9% (Chang et al. Nature. 275: 615 (1978) ; Rt/Goedde 
1 et al., Nature. 281: 544 (1979)) » T ;V% !J ft* 7 7 h 1)7^:7 

(t r p) Zfu^r—^^ (Goeddel, Nucleic Acids Res., 8: 4057(1980) 
RXIEP 3 6. 7 7 6) Stft a cT'n^-^t^ofcJ;?^^!) y K^n 
* (deBoer et al. , Proc. Natl. Acad. Sci. USA, 80: 21-25 (1983)) !&* 

DNAiC*fL-t-tLtj*)Si^-f5wt^-ef 5i5l:4oTV^ (Siebenlist et 
al., Cell, 20: 269 (1980)) „ IM%%fa-?tii%irZ1zib<D-7tt*—ir\-±mfflZ. 

(S.D.) EP0Srt>^Wt5witcft5. 
10 12 5] 

V">W$:H5t>5 lO(DE?lJ(4, XA5ftjt©^^W^K-efoiP 55CXCAAT 
5|?«tC7K !) AJi8B£ ttflPl-2> fc «>cd ^/UT?*> (9 5 5 A A T AA AiS? l J"Cfc 5 
[0 1 2 61 



-58- 



]) y^-t-i? (Hitzeman et al., J. Biol. Chem. , 255: 2073 (1980 
)) X\t%<Di&<D?}) n — (Hess et al., J. Ady, Enzyme Reg., 7: 149 

(1968) ;&U*Holland, Biochemistry, 17; 4900 (1978)) , MX-lS, ^Jy—^t 

* y yy 5fc**£Oi/=i— *>f yy 5— £&tf^n*^-i?<Dfc 

[0 12 7] 

i"5fcfc©aBQ&'<^* — X^n^-^lill:, Hitzeman et al. OEP7 3 
[0 12 8] 

(1 9 8 9^7^5 0l:^$jXfcUK2, 2 1 1, 5 0 4f) , TfV ? 

(^RffTyV *^*2) , ^ILSmiM^*, AWiM*^**, 

V5 7y^/^4 0 (SV40) i^ofclM )VWfJ J*fr$>, ®\zMTt? 
[0 12 9] 
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S V4 0 VJ/l<X(D^M&Xf®lMy'v*—f\*. mmzSV4 OVJ^Xfe®: 
e^Sr^tfSV4 0SlJH7 5^^^ht LXmmz'&tbtlZo Fiers et al. , Na 
ture. 273:113 (1978); Mulligan RXI Berg Science, 209: 1422-1427 (1980); 
Pavlakis et al. , Proc. Natl. Acad. Sci. USA, 78: 7398-7402 (1981) 0 t h 
h^^n^^/i^^^iPB^-f-^yn^e-^^, Hind III ES'JRB^ 7 7 
V V t UTiS^JWf btlZo Greenaway et al. , Gene, 18: 355-360 (1982) 

^^/c^O^ICOVn-C^ *H4§!?|g4, 4 1 9, 4 4 6fti^$Jxtt^ 0 
^(D%<DmiE\Z. *S$mfg4 6 0 1 9 7 8 -^lc!fr££*lTl^ 0 WIIX, IfA- 
(DU^OlfeMJ y^7xPy^3-K«cD N A^^ISIlCOV^TcOGray et 
al. , Nature, 295: 503-508 (1982) ; l£jf3£-vW<;* £^/W*a>?><£>^ ^ ity** 
— if:/n^~ ^(D%\WVX<D^^7s(OW^(n\L h j3-^y^7xny c DNA 
CD^KoV^CDReyes et al. , Nature, 297: 598-601 (1982) ;*&SlL/c-^ 
X&lfW*c(OM\HX(Dt h-f^7xnyg litfe^Jia^OV^TcOCana 
ani&t/Berg, Proc. Natl. Acad. Sci. USA, 79: 5166-5170 (1982) ; RUy V 

*N I H-3T3j(fflKrt^CD^CATE?yo^jCOV^T(7)Gorman et al. , P 
roc. Natl. Acad. Sci. USA, 79; 6777-6781 (1982) t#I<0: fc 0 
[0 13 0] 
(v) aiy^^f— **<0«*B* 
^^S^fe{Ci5*^^^*^-K1-5DNAOSK?tt, a^l-UT, 

vf— \$ s z<Dfc^zm*£^z^<y p K*-*wm^zm%mi 0-3 0 0 

bp<DDNA<Di/XftHl&mM'ehZ> 0 xy/Nyt-(t >r>hnv (Banerji et 
al., Cell, 33: 729 (1983)) rtft b WCa-f^f ^K?96ft (Osborne et a 

1., Mol. Cell Bio., 4: 1293 (1984)) CD^T, C¥¥ttfc*tL5 (Laimins et 
al., Proc. Natl. Acad. Sci. USA, 78; 993 (1981)) RTf3 (Lusky et al., 

Mol. Cell Bio., 3: 1108 (1983)) <D t - 5fc3UL£*lfc> JtRW^lRlttXtflfc 
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(bpl 0 0-2 7 0) , M#*!>>f/W*#-$:/n-t— 

niv, Nature, 297: 17-18 (1982) fc#JS<Dr i 0 

xy^yf-il gift a - Kfcliai fc*f L 5 X ft 3 £>{4S -Q-** 9—\zx77 

[0 13 1] 

(vi) mm^mmm 

wmm^sm mm, mm, sla. mm, mm, Anxtt*©*iM>«MM: 

^/^DNAXIicDNA^)5 RtfS^lC ±otH3 <0*«lRiS#a> <b 
A*-Ct5t^-eS>5o :h^S«ft H1-5mRNA«>*IBlR« 

> h fro 

[0 13 2] 

(vii) s<t*-OffimRXf#$f 

tmfe&mm%£tiz>o ^mstitcyy^^ KxttDNA77^>h« 

SWl^fc"±TIS6$n, &mtZ*iZ>7y*% Y*±l&ti><DKm*l, 

[0 13 3] 

Krtcoit^ffi^J^?tB-r5^«)CO^|ffffl{ctt, E. coli 

K12SW2 9 4 (ATCC No. 3 1 4 4 6 ) *»K(E*1-*'<< XttA^4b 
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UT— ^mitlZX'O^Vr^tl, ^o/XteMessing et al. 
, Nucleic Acids Res., 9: 309 (im)<D%&\Z£<oX , XliMaxam et al. , Met 
hods in Enzymology. 65: 499 (1980) OfitelZ X oTg£JIJ&££tl5. 
[0 13 4] 

(viii) j§«&«3*m-<^^- 

LtV^. Sambrook et al. , supra, pp. 16. 17-16. 22„ 9 — R 

ov^Tro^5^y-<7 ,, f•Kwa ! 3i^^^' y--v^5:^ic-t-s„ a>< u-c, 
jiswmmmi*, #c## y K©4i**wstt* t>ott#:# y k©« 

[0 13 5] 

(ix) aa/isffitiMfciWia^^^-w 

tiH<D%&, — X^^iKBja^Gething et al. , Nature, 293: 620-625 (19 

81); Mantei et al. , Nature, 281: 40-46 (1979); Levinson et al. : EP 1 1 
7, 06 0 ;WEP1 1 7, 0 5 SKiE^S^-O^. ^MM&U&%i83L 
<Olt#><omz%Ritl:7yx$. Kf*> pRKS (EP 3 0 7, 2 4 7*H$ffna 
5, 2 5 8, 2 8 7) XiipSV16B (PCTH^fNo.WO 9 1/0 8 2 
9 1) X'hZo 

[0 13 6] 
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^f!l^, Wx.S^7AH4X(j;^7ASIt4*«ttfE. coli, B. Bsubtili 
s t V^ofcBacilli, P. aeruginosa t V^ofcPseudoroonasfi, Salmonella typhimu 
riumXteSerratia Marcescans. #<a£;}x3 0 1 0<£>#J£ L^E. coli:? n— 
^?g3Ete, E. coli 294 (ATCC No. 3 1 . 4 4 6) TfeSaSfllX-tfE. coli 
B t E. coii X1776 (ATCC No. 3 1 , 5 3 7) JkTfE. coli W3110 (ATCC 
No. 2 7, 3 2 5) t^-otzZOWUDmmhMLX^Zo IllWit MPS 

[0 13 7] 

fb^<^^— t0fc*C0jSS)?i?t±Tfo5o Sacchoromyces cerevisiaeXfc— fi&ftft 

** s 6^ -?-cr)fl!l^^:#< <^M. ajttfBfl^ 0Sx.fi* Schizasacharomyces pombs 
(Beach&Ufturse, Nature, 290: 140 (1981) : 1 9 8 5^5^ 2 R^COEP 
1 3 9, 3 8 3 ) o Kluyreromyces hosts (tKH^No. 4, 943, 5 2 9) « 
X.fi, K. lactis (Louvencourn et al. J. Bacteriol. , 737 (1983)) Q K. frag 
ilis, K. bulgaricus, K. thermotolerans. IklM. marxiarous. yarrowia (EP40 
2, 226), Pichia pastoris (EP 183, 070;Steekrishna et al. , J. Basic Microbia 
1. 28: 265-278 (1988)) c Candida Trichoderma reesi a (EP244, 234), Neurospo 
va crassa (Case et al. , Proc. Natl. Acad. Sci. USA, 76: 5259-5263 (1979) 
)o Rlf&VlMWlz.\t, Neurospora, Penicillium, Tolypocladium (WO 9 1 
/00357, 1991¥1J310 0 4*^) o ^Aspergillus^, Wlx.fi, A 
. nidulans (Ballance et al. Biochem. Biophys. Res. Commun, 112:284-289(1 
983): Tilburn et al. , Gene26: 205-221 (1983); Yelton et al. Proc. Natl A 
cad. Sci. USA, 81: 1470-1474 (1984)) and A. niger (Kelly and Hynes, EMB0 
J., 4; 475-479 (1985)) t>-«lCA*«Tf&T*> 9 , £ r^tt^fflTfcSo 
[0 13 8] 
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/^xM&Rlf&J&fclkXfSpodoptera frugiperdra (^&) , Aedes aegypti (!$ 
) x Aedes albopictus » Drosophila melanogaster (^/<zl) ST/Bombyx 

mar i t V > o fc«± a> <b (OM^t 6 ff* L 5 6 BAft±Mtt*' £ tlfc. #J *L tf 
Luckow et al. Bio/Technology. 6: 47-55 (1988); Miller et al, Genetic Eng 
ineering, setlow et al. eds. , J£8^ (Plenum Publishing, 1986), pp. 277- 
279 ; &U*Maeda et al. , Nature, 315: 592-594 (1985) &&M<OZ t Q tflZ-lthu 
tographa californica N P V<£> L - 1 ^Sft&tFBombyx mori NPVOBm- 

odoptera frugiperdalfBJjScD h y V7s y at 9 > a >-C0fc*^ffl1"5 w i: f 

So 

[0 13 9] 

^DNASrtlft5'<< &6»^C*tftf^SttfcjNBSAgrobacterium funefaciens 
A. tumefaciens*fflV^fc1t^iBJ!ai**0>f */bXD!KIs #t#£=»— K 

WfcV^ofci5ttP«Rt;v^/vEWtWffl^lBrfca. Depicker et al. , J 
. Mol. Appl. Gen, 1: 561 (1982) 0 MIC, T-DNA7 8 Oigf COiiSI^E 

wflKte**»ttfcrsa^tt^ 1 9 8 

9^6fl2 10i^EP3 2 1, 1 9 6 0 
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[0 14 0] 

ssue Culture. Academic Press, Kruse Patterson, editors. (1973)) 0 ^F#l& 

mmmm^uimm<omh sv4 oic±9«WEiti*ixfci^/nff»c 

V1^$E (COS-7, ATCC CRL16 5) \ t hmWVWS&Kffc (MM 
i%m^X*(Df&&(Dtzfr\Z.^y?u-^yy£titc2 9 3X112 9 3 JlfflJlSGraham e 
t aL, J. Gen. Virol., 36: 59 (1977)) ; /nA**— fUEWKMS (BHK, A 
TCC CCL10) ; ^^^n-X^A^^-|pm«Bia/-DHFR (CHO 
, Urlaub and Chasin. Proc. Natl. Acad. Sci. USA, 77; 4216 (1980) ; 
•feA' h!J WHS (TM 4 , Mather, Biol. Reprod. 23: 243-251 (1980)) ; iM/R 
^13 (CV1 ATCC CCL 70) ; 77 9 ^^V^y*— HfjHWfi ( 
VERO-76, ATCC CRL- 1 5 8 7) ; t h^^f >*MS (HEL 
A, ATCC CCL2) ;>f*WBBI& (MDCK, ATCC CCL 34) 
; /< y y r x2-7 y hffF^Ba (BRL 3 A, ATCC CRL 1 4 4 2) ; fc 
b*MM& (W138, ATCCCCL75) ; t hJffjNBIS (He p G 2 , HB8 
06 5) (MMT 0 6 0 5 6 2, ATCC CCL51) ;T 

RlttlS (Mather et al. , Annals N. Y. Acad. Sci., 383: 44-68 (1982) ;M 
RC5»S: FS4*BI&;2U*fc: hflTtfVSM* (He p G2) 
[0 14 1] 

[0 14 2] 
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[0 14 3] 

DNA#*tt^TIBl:4aJ:3K, 4ftrtl:DNAtr*At6 r t «rt*t5. 4t 

TtTfc>tl5 0 Sambrook et al. , ffitUOft 1 , 8 2 »T?IE^$ttTV^i 5 

Xf^^ftb^jjfflSaofc&t^ffi^nSo Shaw et al. , Gene, 23: 315 (1983) R 
1^1989^6^29 0l:^$hfcWO8 9/0 5 8 5 9 |:i 9 155$ £ tlX^ 
5±5C> &5ao«[»jBB§a<D?gKeift<Dfc«>fctt, Agrobacterium runefacien 
s-CO«ffe#tefflS*l5 0 JEfc, 1 9 9 1 0 BI:^*SJlfcW09 1/ 

0 0 3 5 8KEa$;h,T^5i:fc9fc, jBW»»S£fli^Ttt«>S: h 5 7 a 

Graham&tfvan der Eb. Virology. 52: 456-457 (1978)C0 } J V&%;VZ/V J^itWt 

mn>m*tiZo m%w>®mfa®^Mnm&<D±»ftmft\*. 1 9 8 3^8 1 

6 Bf+O^SteffFNo. 4, 3 9 9, 2 1 6 <D*PXA x e 1 fc £oTIB3££jh/C £ 
fee »*rt^O^KClfttt«2P«Jfctt, van Solingen et al. , J. Bact. , 130:94 
6 (1977)&U*Hsiao et al. , Proc. Natl. Acad. Sci. (USA). 76: 3829 (1979) 

-zimxhZo 

[0 14 4] 

^JBWOffiftstfy^/^K^ Sambrook e 

[0 14 5] 

rt-eSHt$H5 5o Ham' s F10 (Sigma) , Mi'P&m&M ( (MEM) 
, Sigma) , RPMI-1 6 40 (Sigma) M^W<y3(D«E^-^v»« ( 
(DMEM) , Sigma) i^ofcrfrK<0J$ifij&S, ?g±JW$<OigSlCjg LTV>3 0 
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~g.KZ:<D-f'<X<DM7Fft*9t\Z.&%t L.Trt-££*b5Ham and Wallace, Meth. E 
nz. 58: 44 (1979), Barnes and Sato, Anal. Biochem. 102: 255 (1980), *ffl 
#9^0.4, 767, 70 4 ; 4, 657, 8 66 ; 4, 927, 7 6 2 ; Xli 
4, 5 6 0, 6 5 5 ; WO 9 0/0 3 4 3 0 ; WO 8 7/0 0 1 9 5 : X»i*H 
ffMftRe. 3 0, 9 8 5; rtlcE^ttT^SJgififc^T tlfr*>. 

>x\3.%&'Mfai$.&m*) , & («x.Haa^n?!>A, u>\>*/*7&, ***** 

VJ±lkW)vmm . *r<B® (#J;ih£HEPES) , **u;fr^K (0iJ^liTr 

/ ->/SU>*5^ i») , (f!lx«Gentamycin™» , »fi5ciSi (^T 

^o*yl^Hrt©ft|«§[-C?ia»fiReEl-5*«ft^«Ji: LT£it$iX?> *>©) ft 

iti-cfc*., sag, i*<t i? ^aofc»tcs^$^fc«±iNBiia^ov> 

[0 14 6] 

r<0BB^*^*ft$ft-CVSte±*»BSB:, in vitroJS*rt<D*flS&fte>tffc?g± 

tb« 1*9 *> 5 *ffl J3S * ttt "f 5 . 
[0 14 7] 

f^nyhft (Thomas Proc. Natl. Acad. Sci. USA. 77: 5201-5202 (1980) 
\ Kyh^nyhtti (DNAM) CiotES, S#F*3TiBiJ5££;t"t5 5. 
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mat, DNAlS^f, RNAII^MDNA-RNAa^^U 3/ KM 

ft*X\t D N A - 9 Kfi*5H t ZlStt » JlttStt^ *B« & 5 8tflt «r 

[0 14 8] 

mi-5<D\zML1t®K& : §L&<D&\i^&8ffi\t, Hsu et al. , Am. J. Clin. Pat 
h,75: 734-738 (1980). ioTCiE^HTV^S. 
[0 14 9] 

[0 15 0] 

ftftast h**ot>©£Jl^oi|ft*^.l!ttia«)^-c38S*itTV^5«^, profit 

llipore PELL1 C ONHfl-^igasiy h) «M£/BT3 w £ ifiVZ 5 
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tt, 7^J;V75K, Tit**-*, f^h?^ -fe/wn— ^2W^*Oft©*> 

mp 1 - I gGX»7 p nf^yAir7ro-7) x SMtAMHSflsJB * n-r h ^7 
7>f (HIC) («*.|f3i— 7VK ^^Xtt^a^/l/Toyopearl) , 

^D7f^7>f (WxtfCon A-ir^rn— * x u>'fvi'- u^y—ir 

^ T n-^) % IMX^Bfc (Plx«SEPHADEXG-7 5) , ^^^^XU 5 
7^^y»7A (0I;ttf* DEAEXft*^#*^f^M^/^7t7 P n 
fcT/U— feyi/n-^) ftVffiffiJijlttft^n^ h^77>f (RP-HPLC) (« 

*.tf2ooa»:ttRp-HPLcaB^jtaift^at h i L-2omn<DtcMcm 

V^btlSo Urdal et al. J. Chromatog. , 296: 171 (1984) S:#S<DC t) ^ 

ftJS ; ^7h7t^^ ; ^HBftSD S - P AGEft £#£4*1*. 
[0 15 1] 

5ftft*£tr«f *y 77^r>f *5AS:ttflat- 5itis-c*5. *-tf-=¥tfy * 
o-t/utt#*7Ati>ofc±54>fAy77>f^f>f*7AJS:ffl^r, 

, AFFI-Gel 10 (Bio-Rad, Richmond, CA) ftifil^ofc (£?£L< 
^7/^t!J K (PMSF) t^ofcXnrT-ifPl»*KfcX, ffiM*^^^ 
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o 

[0 15 2] 

#»W©*fc#*U^lttB«fc:^T»i, ttttttT^* hSM* (aAb) 

MM&&*<D&-<0&£fttoft{kRVffi&&Xtin vitro&tf/Xliin vivo-C£> 
< fi, *#(C#SWICl^$HTV^2> 1 2 E 1 0, 12B5, 10F6W12 

[0 15 3] 

anus, uvkjosims. f-r-f=-x/NA^^-ip* (cho) jM&xi*iHUi 

[0 15 4] 

IV. fljjfi 
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I0 1 5 5] 

mmw-fM*) t*MH"*r £#T#a, 4ft*ftfitt*tt5c-mpi7 

<*!*.«. fc^fcXtt#tfB*©«©S£*AttftJii) , MKtm 
SttJkffAKHfiiRW (Die) , ftfttt*/NEtt4>e (H I v»«St I T PS. 

[0 15 6] 

S^^Xttii/htg^O^^WjSttSrW-f 5*56W© c -m p 1 T =*= 

[0 15 7] 

G-CSF, GM-CSF, L I F, M-CSF, I L-l, I L 
-3 % jjJJ^nTfccf-y (EPO) , ^yh-D^K, I L-6, RTfl L- 
1 1 Sr^tf3ftJii}5ftt«r*f S^©* V/^KXI*^:/? 1 K t $ 

[0 15 8] 

^*^ttfl&tt**Tf 4*38WOc-mp 17=r=*h«:tM;i, hayjjf^jc^ 
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v (tpo) tmcfimv. mcmfo&ic&%£ix5z> t aAbo^<o*>os 

[0 15 9] 
[0 16 0] 
[0 16 1] 

MRS*. WSrtSK, B55l*)ft&?g 

[0162] 

o«»K:J;9JI*S-e*>5 5. LtoPot, ft* 

[0 16 3] 
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tc^Tg£#lC#LT#^tt-efc<9, TRIS HC1, V t^m. 

ttT/^=>-(Dj;5^T5/K; -feA-n— ;* L< itt<Dffim#. 

▼ i"/-*, Xlir h !) vSr-&tp*«W, -HIS. RU 5 *^©^*^ ; 

E D T A© J: 5 ft * ^— MfclFJ ; b -A-Xtt y A- t* b — A-© X 5 &H7 A 

=>-A; -fhU *A©±?&#^*:/fttfl-/Xtt:TWEEN x PLURON I 
[0 16 4] 

Xtt f— fcL<ttj»Htt*if©3c&fc#frf3tt*»Xtt* 

[0 16 5] 

, Langert>., J. Biomed. Mater. Res., 15: 167-277 (lQSD&tfLanger, Chem. 
Tech. 12: 98-105 (1982)^«t *)IBtt$iXfc<t 5 (2 - 1 Kndfi/aif-A 

- * 9 9 y v- h ) Xtetf !) ( t*= AT A = -A) , # y 7 ^ f - K (^B'fcfFfl 
3, 7 7 3, 9 1 9 ^ ftfflttfta 5 8 , 4 8 1*), L - 7>\>9 $ ^Kitfy 
•v- xfvP-L-^A^y- — b t<D&HL&fc (Sidman?). , Biopolymer, 22: 547 
-556 (1983)) x 1¥tof&&3i , f-Vy-m&\?=./V (Langerlb, Bllffi) „ LUPRON De 
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ft, S-tftfy-D- (-) -3-t Kndf-->gg^ (Wfl^f 1 3 3, 9 88^ 
) 

[0 1 6 6 J 

3i^uy-ilftt«fsi/uatWL*-^!> 3-/HlOJ:5J!tI#»tt. 1 0 0 BP^ 

[0 16 7] 

**tt»aia»«*icrt, y.#y-Afctt«$iifcTPot>£*;h,5. tpo& 

£ti> y # V- A (4, |t*PW*ffi : y H 3 , 2 18, 121-5?-; Epstein 
b., Proc. Natl. Acad. Sci. USA, 82: 3688-3692 (1985) ; Hwang h, Proc. Na 
tl. Acad. Sci. USA, 77: 4030-4034 (1980) ; gfcWfSfl^ 5 2 , 3 2 2 * ; BfeiW 
WHFJB3 6, 6 7 6 * ; BfcWftfTSg 8 8 , 0 4 6 * ; Kffl^ff^ 1 4 3 , 94 9 
* ; tttflWIWB 1 4 2, 64 1*; B*ttftttUKfB 83-1 1 8 0 08*; #B 
«MflF84, 4 8 5, 0 4 5fWf4, 5 4 4, 5 4 5*; 3lt«:ft«»WISl 
0 2, 3 2 4*K.fc»)WH**L5. ii*, y#y--M4, »ti^ 3 o*;u 

, /hM (ii$)200~800A) O^S-CfcSo 
[0 16 8] 

fififrwfflftit, m&o&mAtm* mi. ist^<omm&xm» 
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^WSbftfflftfi, in vitroXliin vivoOV^^lC i t»*S$H5 3„ 
[0 16 9] 

AMW*lBfflSttx ±ie<DgBKj£CT\ ift 1 /< g/kg~ft*: 1 , 0 0 Omg/kg 
[0 17 0] 

-o:m«*©wj*©s5-K:j:s©-c*>o-cfc, mmwmMzxz, 

(DX-h-oXh. &&<OWkXM&& CT, $0. 0 0 lngAg~#U 0 0 0m 
g/kg, «t «J L < tt*\J 0 . 0 1 mg/kg~® 10 0 mg/kg, i V L < fctifo 0 . 
0 1 0 mg/kg~iK) 2 Omg/kgOT^-^. Un##, S#^»&-fj-C9fc*tf>&#J<0{£ 

[0 17 1] 

[0 17 2] 

HJfetflJ 1 

mp 1 T*-X h^Ts-t^^ *:SWiC«W0 9 5/1 8 8 5 8 \ZtSM<D 
£5\cLXfit>1x1to 
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[0 17 3] 

(a) Ba/F3»W7yt^f 

Mmp lS^ftSr^-Ki-ScDNASr I L-3fe#tt*XS • y >v^ifc 
ttlS&B a/F 3->*A+£^ fclCiO, Ba/F3 — m p 1 JNMSS«:«t3fcUi: 
(F.de Sauvageb, Nature, 369: 533 (1994)) 0 i^4JII©fii*XSTPO 
CSKlf:Ba/F 3-mp 1 *JSaoii5£co*ijaf:4r, EAtti-E«$ttfc J: 5 fc L 
3 H-^^ v ? VCD^«9 3i^4;cJ:oTa'JSbfc (F. de Sauvage?>, ffiC) . 
[0 17 41 

(b) jliL/htEt^GPII b III.«a©R*^fc*©CMKTy-fe>f 
CMKW&Sr, 1 OroJteiS^^JfiLff&U^l OraM^A^ 5 Vd^&JEStlfcRMP 

I 1 6 4 0®i (5/^ (Sigma) ) "C)f««pLfc 0 Tyfe-f <OJWtK*5V^T, 
HS£J|X&U Sfc^U 5mg/l*S/ • >f Vv^ y 10mg/17#- hy^^^zn 
y >\ 1 X»fi7C^^ffiS$tlfc«ik»G I F«Hft^5 X 1 0 5 {@/mlTS?g® 
£itfc 0 9 eft^JgTV-Hc&^T, TPOSp B pXft*RW7^ httft* 

Jft&SS 1 0 0mlC0^4T^^n:/H-^*PLfCo 1 0 0mltf)CMK3fl 
Ha«»«*#9*/HcSS*PU :/W-h£5%C0 2 >f ^^-^-rtTM 8 
^Pfl3 7 < t-C-ry^rzx-<-M,fc 0 ^^^-v/ 3 y|, TV-hSrlOOO 
rpmTMt^S^IW^fc^Lfco ±t»Sr*T\ 1 0 OmKDF I T PII b II 
IJtJt u — f;U2 D 2tfift%&V *MCWilBLtZo 4^7? 1 i$ffi£M' 
~>3^<D^ Stfl, 0 0 Orpm-CS^fH^u- hSr^tTvLfco ^S^JjCft 
S:^tf±»S:*r, 2 0 0ml (0 0. 1 %B S A- P B S x^fcj&flD L 

fc 0 0. l%BSA-PBS^Ig?r3@SItto ^ 
ittSSTO* 1 * -9fm*I%^X FAS C ANttttM bfc 0 
[0 17 5] 

(c) mpl-Rse. gD^r^7§»!) >KWJSOf;*OK I RA 
E L I S A 

fc hmp lgStttt, Vigonb, PNAS, USA 89: 5640-5644 (1992) J: D IB* 
<*ftT^3 ft mp l**#oj»Jft^Ky>f > (E CD) *^4r^/U*fiS £ 

1 a g/Ky^f- KSr&tfR s e (Mark??, J. of Biol. Chem. 269 (14): 1072 
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0-10728 (1994)) (OffiMfeRVlftifoft V* << > (I CD) (HP*>, Rse. gD 
) t *^t2*t 7%mfci, *W»»tE«^K IRA E L I S Afc*5tt5«S 

[0 17 6] 

( i ) mmmn 

^K^W^^/^i^W^fD (Paborskyb, Protein Engineering 3 ( 
6): 547-553 (1990)) V\Z# LT^-/ * n — ■Jvl'ffi g D (^n — y 

5B6) fcfWUfc. »»*lxfc^hy^W«*«:, i> ^KJSW^S^tK (P 
BS) , pH7. 4*3. Orag/mllCpgU 1- OmltClf^LfctOSr- 2 Ot; 

[0 17 7] 

(ii) ft***^ni/^#ISK 

^n— ^;uft*;**^ns/y, ^n-y4G10^ UB I (U— ^ • 7 
53/ K (Lake Placid) , NY) ^f>»AU SB6tT^>--N- fc Kn^r^^ 
i/^T^K (Biotin-X-NHS, !> ^ • jtf=y (Research Organics) 
, ^!)-^7VK (Cleveland) , OH) SrJflV^T tt^it L1t 0 
[0 17 8] 

(iii) y^/yK 

[0 17 9] 

#38W<P7=*-;* hfei^gll-rSK I RA ELI SA^«*S:ig9IC*i- 0 

r. <A7 y *>r it, #*w«>«:fws 3 h y # y kt p o t na^satm p 

1 a*#«rflfttfki- 4 r. t £^ LTV^o 
[0 18 0] 
(d) TPO$*«B^a*77t>f 
NUNC 9 6 J*/*7U*— h%y 2 ug/ml<DW*?tfiK hi gG Fc (S? 
^^y^-5^X (Jackson Labs) ) Sr^tfK»»«« (pH9. 6) 5 0/zl"C 
4t^-Hft=»-5 l 4:/* r Lfco ELISAIW (PBS, 1%BSA, 0. 2 
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%TWEEN2 0) i:j;5^n y*l/tr<D& s 7*1*— h£rmp 1 - I gMH$z$: 

293 lujfo&xtDmwtttb t #t 2 mmj :/ h ufc 0 -fv—v t 

TP05r^*PLfc 0 lWW^^>3>MffiM, ^H/^hTk* 
K-T^K-^y— (Kirkegaard &; Perry) ) t *lC-T > a ^5 - 

K3fefiSr4 5 0-6 5 OnmT'BfcW&ofco 
[0181] 

(e) HU-0 3*ifiitSSTyfe>f 

HU-OlftM (D.Morgan, (Hahnemann University) ) \Z 

nnn-$IJ^[a^ (GM-CSF) K<ft#LTl>5o - - T»JBV* ktlfcHU - 0 
3JW&3US, GM-CSF^/^< r hTPO(C*3ttSlSJB^coa'&lC ( t 9, H 
U-0 ljBBIS^6*i-5t^*)ofc 0 
[0 18 2] 

2%J»*Slfc;fc h»14lla.»Rt/5ng/inlr hTPOtfiS$}lfcRPMI 1 6 
4 0^-C, HU-0 3*M&&J§«FUfco 7yW0Hl:, TPOSrBtefcU iM? 

*Ba&»£$r2. 5 X 1 0 5 ii/mllCpSLfcm, 1 68$ 

U «*4«*OTPOXtt«:*ft*tP««*, 1**/H5fc9 5x 
1 0 4 j@£>&*-?9 6 5C^U- hfc«:U<tttfc. 45lTs/ir>f SrtTofco l^Ci 

ofco *fflia«r^^*— K (Packard) m^M^^X^L, 3 H-7$i?> 
<D5x9&^£ h • h • (Top Count Counter) (s<yjl*- 

K) SrffiV^ffljBLfco 
[0 18 3] 

(f) mtmmmE»*euSLTy±>c 
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Ufft\Ztti&£tl1zmftMMm7y-t<>{ (Grants, Blood 69: 1334-1339 (1997 

£>tz 0 t MHBPJliL^&ttBtSriaJRb, I20gtl 5£mMi&X&>b#mtZ>Z 
b\z.£9V*mMS&m&&k (PBS) -C#BB&*rft»U. Jk/ht££#<^trik 
JSt&BfcSLfco tt^^ht^a^ (Iscove's) gfc^/W^;/^ (Dulbecco 
's) J&ifc (IMDM, (GIBCO) ) (lmlSfcH 0 0*fi©^i/9 y 

Xtf* hi/^bW ^ySrfflJE) fcff»»Slt\ 6 0%/n-^;v l . 

0 7 7gm/mU 7 7^'>7 (Pharmacia) ) (CMS U 8 0 0 gt*2 0^ifi 

-CJS'MMtUfco i£fl5fi*«*waS:ffB3l*e>[5lJRU, IMDM-C2lHlSt^bfco 

3 0%JfeJfl^>lfe?f (FBS) , lmlSfc? 1 0 Oa=y h^'>!J 

h l^bW^^, 3femc2 0 v\MD 2 Wfh^fi &&&&&&& I 
MDMf, ^fflJia^r lml^fc «9 1 X 1 0 6 f@"C 2 4 ft/jfil&tgjlT' h (COSTER) 
i:*i#ltfeo My^^y (TPO) XtetK&l 2B5tL<ttSi*l 2 
DSCDFab' 2Soa»*R«S:4ig^x/Mw»!lOLfc. ^M-f*, # 

»w**is**^**t*^o^ 0 *»*aw:i ^a/uafco imres>ofc 0 

4 (Grants, hSIS) , 3»lt«*Sftfc*X$ ^/^-t^HP 1-1 
D (W. L. Nichols, W3^!i^y? (Mayo Clinic) <£ 9 Htfc) trM^X 
> £g0*£ric*rS£*bfc. ffljfifr. j|ttBWF*^u-b*^JR*U 7yt>fM 
j& (20%FBS, 0. 0 0 2%EDTA££tj>PB S) X 2 HBfefrU 2 Ong 
03!)ftHPl-lD Cfci^lOO, OOOcpm) £^tf 1 0 0 Ml^7yt>f 

[0 18 4] 

rOTyfe-riC*3V^TffiV^e>tlfcFBStt, lmg/ml^x** h7>T40S 
t^l Omg/mlOj^-C 3 0 ^HUaa U f^^m 7-fA^H#K 

U 5 6t:-e3 0^fflWR^^l:bfco 

[0 18 5] 
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(g) HU-0 3«xr/fc hiiL'bmzm-rz>TPO-&iftM&1&&7y*'{ 

HU-0 3»iaSr±ffioi5^L"C«f*Lfc. ?x>>mmto£titz±lk% 4 
OOg-CS^WiS^gl-rSrilci^, jfc/J«£<^tpMI (RPR) £SH 
8Lf: c tt^ffiSfili* EIKoa^lBClrtJCtTofco WJS&tta-Kfc (Fielder, P 
. J. , Hass, P. , Nagel, M. , Stefanich, E. , Widmer, R. , Bennett, G. L. , Ke 
Her, G., de Savage, F. J. , &U$aton, D. 1997 x h n 

Xf1frf&\£9&'t S^E-T > t It^fc hik/htg (Human platelets as a model for t 
he binding and degradation of thrombopoietin) „ Blood 89: 2782-2788) \Z 
J: «9 125 I -TPO&MHU ^w^Rl m g^fc»9 1 5-5 0 uCit^oft 

[0 18 6] 

1 0 0pM3£{tTPO«r£tM 1 O^^ny y h/n^irC, 2X1 0 6 fi 
*y (HBSSB) Xtt4 x l 0 7 1Bc0ik/h>E^ti k jfii«5r> «^*»S<ogtft: 

m<om, MM&m*m&-rz>tz%>, hu-o 3mj&*&WLtz Q $Lfom&m*i 

m\<0 2 0%'>3t-HBS SBKfiJBU 1 3, 5 0 0 rpnfC 5 ^KMAi^ 
x— * • (Iso Data Model) 1 2 Otfls^ ■ # £ ^-Srffl^T, SU&X 

[0 18 7] 

[0 18 8] 

(h) $fqtt*£ 

B I ACORESI/7X^y»M (7r^^7 • (Phar 
macia Biosensor) ) ^fflV^Tffl^Stlfc^X^Wllt^ii^S^b, Ko 
^(DFa bWrfr^S^tt^ftttSrW-^bfc (Lofas &; Johnson, 1990) 0 ft 
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S-^^r^/^ofyH -HjWM 5 KjKtttK (EDO JfctfN-fc K 
odi->^?->W5 K (NHS) SrfflVT, gD-mp 1 g^ftW*^;* v? x ) 
>?<Dtzlf>, • ^s/^^rfttt^Ufc,, gD-mp 1 Sri OmMBt®? 

•*-M)*.MMr« ( P H4. 5) icamK&stu xxzso u sMi\z^nLtz 0 

-SB (35|iL) £1 L/#(DM3£-Ci£AU, *3i-?r 6 4 0 ORlS^-y h ( 
RU) <D*y79 y^Lfc^f/^R&StfUt. 1M^*/-AT5 
>£7*n j/^V^Jt LTftALfc. PBS/Tween 
tmm (0. 0 5 % T w e e n - 2 0 Sr&t? !> <P. Fab 

©1. 5^Pf#^5r, 2 5 < C'C2 0 ML/^-Oflftii^fflV^-caALfco SPR 
»£*»&©¥flMWJ©KK d «\ k off /k on tLTf+^Lfc„ Pfii, k on tc 
Bi1-5s on R^k 0 ^B8i-5s off Sr, > 4 (k on ) Xfi>7* 

(k off ) *M? f -*«:Hl*BAB->A + 

B^fvMcil-g-^-fr, kof £+/-■. d. (ffl£0ffi9{B!g) £#fc„ I> 

(ks) 4r##-g-ftiSKcii LTffg U * 
iU^njrH, kon+/-s. e. £#fc (S-S-OffittRfS) „ Wkixfc 
tf^KdlC*5(t5KMe [K] ti, ^M^iitilcM-rs^TOS: : e [K] = [ 

(k on )- 2 (s off ) 2 + (k off ) 2 (k on )" 4 (s on ) 2 ) 1/2 ic^«££ ufc 0 ;:t- 

[0 18 9] 

fl85:#fiSC>- to WO 9 2/0 1 0 4 7, WO 9 2/2 0 7 9 1, WO 93/0 
6 2 13, WO 9 3/1 1 2 3 6, WO 9 3/1 9 1 7 2, WO 9 5/0143 
8&tfW0 9 5/1 5 3 8 8 0 fB^-i^S t , H 2£.U*3 12, 7r— ^©16 
T-3(Cit-g-LfcWF v (scFv) Smtf6X10 9 iffl«5?P-y 

mp 1 K*tt-*|gf4afttt:, H4^**n, #TfcJ:9»iMfc:e*£*i3;Mfcfc 
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£9 Hit Six 5 So 

[0 19 01 

(a) ftJS 

b hc-mp 1 Sr. F.de Sauvaget, Nature 369: 533 (1994) IC J: 9*dM£tl 
[0191] 

(b) >(J>/'?=.-7lz.#ttZ>7T-i?mitl 

NUNC-fi^/fa-yS:, lOv^n g/ml^gD - c -rap 1 

£3%$?L£^£j>PB S (MPBS) 'C2l$Wift'C^ny*y^Lfc 0 g|— 5 
^^KTtt, 1 %1^n y ^fc*- 1X10 12 c. f. ulrttf C. A 

. T. fflfcVT*- *J • 7-f ^7 !> — 1 0 /zltrlml^MPBS^JPLfco :/n 

H^tf>&££, @$E*!<D±-e3 7 < Ct?2R$PflffigS$-&fc 0 ^^-^SrPBS-T 
WEENt6@> P B S-C6[H]i5fci£U *O^Sffl"C 1 O^FbII 0 OmMT E A"? 
77-^*SfflS*, 5 0 0 /1 IcO 1 M T R I S (pH7. 4) ttlPU 
*^*±-?{SfipLfc 0 WO^^yKm PBS-TWEENWftM2 
0 0, P B S -CO«G}^Sr 2 OBlT'W^fco 
[0 19 2] 

2%?/l'a—xRXfl 0 0 Mg/ml*^^^>y ^*^fiJB£*Xfc2 YT*^±|£* 
3 0 Q C-e—fcmte£*t1t'&, aos-S 1 0mlO2YT^BiJ9Btofc 0 ~ 
OSiSS 0 MlftJB^T^W^VJJ VXtf^a— *Sr£t*2 5ml£>2 YT — 
SiU 3 7tt2 5 U^e^^^^Ufcc NW^ - 7r- 

^M13K07 (7 7/^^7) Sri 0m.0.i.-Caa*Lfc o jfBJSSr^l' 
3>MfcU (10 0/zg/ml) AXf^-r^i/y (5 0*ig/ml) ft 

^tf2 5ml0 2YT{c:WB»**, 3 0 , C'e4«fiajJiW[«r*«!**fc. i£'L>#« 

i:i9*»SS:7 7-^?)»*U rtifeo^r—^iml (ft l 0 12 c. f . u. ) 
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[0 19 3] 

-7-4 ^^s*ifc«atttr-xsrffl^-cfca#iLfc (msz&Mo^k) . g D 

-c-mpllt 8BS3^#0*tStKttlMMMUNOPURE NHS-tT*^ 
y (t*tf^-N-b Kd^>-^^^W; h\ fc°T— * (Pierce) ) £J8 

[0 19 4] 

H£>±-C 1 B#fHK lml^MPBST (3 IX PBS, 0. 2%TW 

EEN2 0) X*7*y*>yLtc 0 \?*fy{t£tltc g D- c -m p 1 

*1 OOnMO*»»aK4S<t5l-*3!lDU 0te«<O±-e 3 7 1 R*K, 7y 

-^tt^^ttt&a**. *<om. ^w^ytw^ (dynad t^- 

>?£tltz3 0 0/il^DYNABEADS M- 2 8 0 1 ml COM P B S T 
T*3 0i5fcj£L (DYNAL^^JK^S^^ (DYNAL Magnetic Particle Concentr 
ator) £teJ8) % *0«lEl(S«0±^lmlO*r»*MPBST-e3 7^2^ 
^ny^r^^tfco If— XSrMPC-eEJlJlU 5 0/zl<DMPBSTl£??«£ 

fco DYNABEADS&tW*Lfc:77~i/£, lml^PBS-TW 

EENf 30, MP B ST? 10, W:PBST3@, O^fr 7 0Sfe^Lfc o Sfi 
"C5^ffl, 3 0 0 /zlcDl 0 0nMby3i^T5^i:*^>f 
iicfctK if-Xa> & 7 r -^*r*W JWco 7r-^±»S:K5*U 15 

O^l^lM TRIS-HC1 (pH7. 4) T**fPLfc 0 $tlfc7 r — i^Sr 
ffl^T, BfrlHOj: 5fcLT#*if^** (mid-log) <0TG11t±ttlS«:J8Sfe 

[0 19 5] 

tftfVftgD-c-mp 1 5M$Wm2RTf*<D'&<D7 V> K"Ctt, 

lmlOiRSiSnfc^r— ^ (JBi^l 0 12 cfu) £2 0 O^lOl 0%©?L 6X 
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PBS, 0. 3%TWEEN2 OT^n y*yjfLtz<> fflfcWt&temVlO y V > 
K*KtfeS>S*fc. -o<0*JW£:i3^"C, *l7?yK-eitlOOA 
%2?V>VT*ttlOvMs »3 9^^K-ettlnM"Cfcofc 0 #H0>aaHU Sg 1 
7^^K"PI41 0 OnM, !27!>VK"ettl 0 OnM, fg 3 7 £ > FTi* 5 OnM, 
S47!)yKtttl OnM, ^5 y K"C»4 1 nM£/8^Ttrofc 0 gfcfro* h!J 
y^xy>>-lt ® 2 5!>^K^4 7lHl02fe^Sr2^>f ^/K * 3 9 * K£JL* 
T^4 3 1M ^yHcl|Jn$*fc D 

[0 19 6] 

(d) il^§tlfc^n-y<^EL I SA^^D-^y^ 

£9*^ y-=y^U c-mp 1 ^77-^I£t5^n^^Slfc 
o 2oXl* : ttl£X±.<DTy J &<J • 7*-^y Hcjol^^ft-e&ofc^n-y^ 
^SrJEfcflFSfcLfco i6ii77^EL I S A^NI£[g]^LTl^o 
[0 19 7] 

ffl/rO^n — ^Sr9 6«@*/l/- h ^ CO 2 1 0 0/ig/ 

tCl Ora.o. i.OMl 2K0 7^- • 7 r~ Jfift LfcffliSS:, 

JfSt<0fc», -Ift3 Ot-caSJlCjBt 5 ^^i/DV (10 0/zg/ 

ml) RU^*^^V^ (5 0/ig/mD Sr^tf 2 YT*JfilC^Lfc. 
[0 19 8] 

NUNC MAXISORP^^a^/f^-./U-h^ 4^— (ft, 1 
V^J^tz*) 5 0 /xltf\ gD-c-mpl, BSA, Xt4gD-g p 1 2 05: 
2 Mg/ml-e^tf 5 0mM^K«8«JS (pH9. 6) >f ^ Lfc e SlJSStI** 

Lfc&, ^fi-C2B$ffl, 3%$&?L£^tfPB S (MPBS) ^1/- hSr^n^y 

[0 19 9] 

yr-vmmVobi&'bftffiL. i0 0/il<O77-^t±}IS:, Ifitii* 

W> 2 0 m 1© 6 X P B S / 1 8%ftft"C^o y *y^Lfc, ^^^-^U-h 
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*IB*l*S*fc. tic&'&, 1 : 5 0 0 0*5R^)I#I7iM:X;^^^^-f ^ 
fetM13ft^ (Pharmacia) Sr&trMPBS, , 3' , 5' , 5' -r 

h7^f/^v^^y (TMB) -C^r-^SrttttlLfco H 2 S 0 4 ©WlH»C J: "9 
EJSSrffJt A 450nm *> 5> A 405nm £H L3I < d £ K £ 9 R*IS 9 £*to fc c 
[0 2 0 0] 
( e ) nTStt s c F v E L I S A 

«T^tt scFvIt 3 0 tt*/V^^i/ y y (10 0/x g/ml) Rtf 1 P T G ( 
ImM) ON^W1-5 2YTrtT*itm$*5Ct{Cj;t), ^ n-y(DttlB±fl|0 
ftBflfco ELISA/7- MCf*. gD-c-mpl, X}j:ELISA}S 
»I^i:(j:jn-c-my c Ma b 9E1 0 <ZHvf ftd><7) T if 
rLfco TV— Hi, 1XELISA*R« (0. 5%<£>BSA, 0. 0 5%tf> 
Twe e n 2 0, pH7. 4 "CffiJ£ $ tltz PBS) "CXny^r^U *J}§t£ s c 
Fvtt, 1 0 0 /il<0±WK*f"b6ffiFi&3REL I S A* 2 0 m lgsiD^S £ £ fc £ 

1 pxA'SfcO 1 /xg/mlOMa b 9 E 1 0£5 0 /H> ^i& N t^-^77 

VvCtt* tftf^/MfcSftfcc-mp 1 *aSJDL*<0«, * h wX h7 tfv^- 
^^i/^-ifjfg^^ Wc±»(Ot*5 9<z>TMBSr8aPi-5r. ticioT, 
pRgtts cFvSrftfflLfc. 
[0 2 0 1] 

^3-CAT7^f^7!i *>&tf>jn- c -mp 1 s c F vfetfr 
^V^ixfc^n — : 15 3 4 

EL I SAlCi^^ttcO^n-V : 3 6 1 

Bs tNIRt;E?iJftSKJ:5»*5^n-V: 2 4 

^^/>^«SrA»(C%a-r5^n-^ : 1 7 

K I RA\Z£VT*-X h"CfoS^n-y : 9 
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Ba F 3ifiJgT yt>fti97^ hT*fe6^n->- : 6 
Hu 3itmTs/-t>f tiUT^s^ M?fcS^P-y : 4 
[0 2 0 2] 

(f) ?D-^DNA7>fy^!)yhS 

v-pUC 1 9R (5 AGCGGATAACAATTTCACACAG 
G3) (EF!HH§-5 4) RU ; iie^-III0 5*i«^ioV^T7^-y >-^-T5 f d 
tetseq ( 5 GTCGTC TTT CC AGACGGTAGT 3) (62?'J## 
5 5) Srfflv^s cFv>fvU— hSri#«rSPCRaW*nKjR<, *1Slci2J 
»rr5ftai8»*B s t N 1 (!27#fiS) fc±aW<bfcJ:o-Cft«Ufc. 
[0 2 0 3] 

3 %<DTJ?u-* y/V±<DftVr<D& \ZfL b tltcmm&}'<f - Vtt, IH 8 A - C 
[0 2 0 4] 

DNA7^y^!i y hit : :/n h^/V 



jl^A : dH 2 0 6 7 /z 1 

1 Ofgampli Ta qttffifflt 1 0 

2 . 5 mMM g C 1 2 10 
DMSO, 5 0% 2 

mUfa-fy-i-* l 

S^feB : 2. 5mMd NT P 8 ju 1 

AMP L I TAQ 0. 5 

WiWfyJ-* 1. 0 



life?- y ^Srfflv^CE. Coli a n t>T*^*«r«ai-S. 
PCR^7^-e9 8t:*^3#KJnfR-r5. *fc»fo 
S^ftBSrl OMlSrtSJnii"*. 

^yU : 9 0t:-e3 0#, 5 5^3 0^, 7 2 t"C 1 #2 Og^Perkin E 
lmer 2400* V 2 51M^/W 
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5 B stNI %m\\1-Z>o 

6 0^, 

3 %M ETAPHORE 7 # n - * tf/l'±X'U i n$:m%<i*W)\Ztt~f 0 
[0 2 0 5] 

(g) ^n~VOg^iJft£ 

H2%^;U^-^ t 1 0 0 /zg/ml^/U^i/y y^iSLfc^5 OmlflCnn 
--£geS!U 3 OtT-^it^^itfco Qiagen T i p-100 s&UM~# 
-<7):/n h^£j^TDNA£#^U ^ (Appl 

ied Biosystems) TIM ^BE?iJft£ L/c e tt^Sf Sr. Applied Biosystems373Ag 
iDNAV-^xyf- fcjfeb*, \*s—$^i/^\ -fuJfyA (Gene Codes C 
orporation) £/8^Tgfi?y&##f Lfc 0 VHWVLlg^^, #l#X-*-<- 
*V-BASE£/8V ^X^.mm^n± KcfiJD ST fc* 
[0 2 0 6] 

3 g^^n-yiCO^TDNAia^'J^tfe^ 2 4C0^&5c-mp 1 
s c F v s LTtfcblfCo 
[0 2 0 7] 

(h) (h i s) 6 £fflWcs c F v 
^m\ttfifc<D9>s<?Kffi$lOtc1b, (phagemid) DNAt, E. 

Coli««3 3D35rIftc^lfco 3 0t:T- ^«^?r«JB$^5fc*, * 
,W<^>y i/&U^A-;3-*£#5 5ml^)2YT^fflLt 0 mk£)*g$feO 
. 2ml£l*li:tSi&T2 0 OmltfctfJRU #5)0. 9<0OD 6OO 4T*t*£*fc. 
•BSr^^yHkU IPTG (lmM) XMM^^Dy ( 1 0 0 /i g/ml) Sr 
^W1-5 2 5 0mlO2YT^T\ 3BS4rWiM"5 IWtffSScf^ HK3 0t; 

[0 2 0 8] 
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H^kLfc^JS*^- hT7>f-T>f ?n7^77>( (IMAC) Ciot 
, gift:«r»«lLfco *tt$*fc^^y hSr, 1 «rlB*±Tfii: 5 £-£5 £ tic J: 

oT> TkftshockateJSWiK ( 2 5mMC0 MJ * -H C 1 , ImMOEDTA, 2 00 
liONaCK 2 0%^^u-7, lmM<7)PMSF) 1 Oml^iCf?®S$itfc 

o ±»SrlmMMgC l 2 &V5 0mM, pH7. 5 CO U Lfc 0 Qia 

genri>?>CDN i -NT A7#n->MitJ!6S:* -*-Ojg^ifio 9 fcfeffl Lfc c pH 
7. 5<D5 OmMyy&^MJ 5 0 OmMN aCK 2 OmNH' 

/^ttlBSrWJMtU shockate£»Lfc 0 ^tt, K^XO:** 
7D-^?7AJ:tE:of: 0 ^<D^ N 1 0*ft«O5p«MbttllfiR-C?2a, 5 OmM 

? R<7)^gf tepH 7 . 5<D5 OmMOy >-KS»ffi> 5 0 OmMNa C 1M2 
5 OmM-f 5^/— /W-etTofc 0 PD-10*7^ (Pharmacia) ±"C*5^*iftR 
IM S^/- /U«:I**U *>v^®Sr, **J 1 mlOflSffiiC 4 5* T'CentriconlO 

[0 2 0 9] 

1. 0O2 8 0nra=0. 6mg/mlT&5 t^UT^3tM3tffiT»*Sr«I^L 

fee 

[0 2 10] 

r^e>0^>-/> 0 ^ailS!{fe<D-a^?:K I RATyfe-1\ c -mp 1-Ba/ 

f 3 mmmmr u 3 mmmr \z# ltz 0 

[021 1 ] 

scFv^n-yi2B5, 12D5, 12E10, 10D10, 10F6, 
RV5ESOfc«)0^5^5 KDNA (^Eril^pMp 1. 12B5. scFv 
. h i s ; pMp 1 . 12D5. scFv. h i s ; pMp 1. 12E10. s 
cFv. his; pMp 1 . 10D10. scFv. his; pMp 1 . 10F 
6. s c F v. his; MpMp 1 . 5E5. scFv. his b-foZ) £\ 
*H tfy — V~ TMManassasO A T C C $ iltz 0 

[0 2 12] 



-88- 



(i) gDtag, Fab' , Fab' 2WM»^ffl^fcs c F v» 

scFvOM^I^fc*^ R#OFab' &U*Fab' 2<DT&M<Dtz 
^ R-c-mpl ^n->(7)-§|55:5l^^^-p AK1 9 O^SftC:^ n- 
~^L,fc (Carter et al. : &m¥\^tf S*8W#3I 0 3:183-1 
9 2 (1 9 9 1) 0 385113:, y ^tSflffilwioT^'pIlfe^E. ColiT^*y 

(pho A) ^n^e— ^ (Chang, et al Gene 44: 121-125 (1 

986)<^^a^T^fo5o #^<^K<Rt»4, e. coiioais«iaK^oii:«5> 

itt£?$<E. coli^yro h^v^I I (s t 1 I) i^-f A-gB^^T LTV^ 
5 (Picken, et al. ) 0 Mc^l (Palm et al. , Infect Immu 

n. 42: 269-275 (1983)) RTft hlgGl (C H 1 (Ellison, et al, Nucleic 
Acids Res. 10: 4071-4079 (1982)) V / 4 >h1$A;-?\/^Z> 0 C H lit^t- 
tt, ^f!)t7r-^A t 0 6??-^-?^V^>5 (Scholtissek and 
Grosse Nucleic Acids Res. 15: 3185 (1987)) 0 
[0 2 13] 
(j) Fab' RlfF a b' 2 (Om^k 

Fab' StfFab' 2^J|ft<D«£|te, ^y^^U^K^^^^ 
ft^m^^X, s t 1 ItVj7^y (S f i I) , V^CKhV-fy (R s r 
II), stilt V H Kp* 4> (M 1 u 1 ) &tfv H i:C H l V (Apa 
I) ^^a^^V^T^S^ (unique) ftjlJPggBftO p AK 1 9 rt^ffAi"^ - t 
iaot^i:4of: c -fficDFab' ^O^^^l-Sfc^ C H 1 

Fab' ITpAKl 9<OS^i34t hr-cys-a l a - a 

l aT*tt*<tfL5t hr-ala-ala-pr o t T 5 / MB^TIMS 
-f^o Fab' ^H^SBS^fcfe^r©^*— pXCA7 3 Ob$!%£tl 

So 

[0 2 14] 

^t$tl^lLffiS:^*LTV>fcr bfrb, thXCJt, pBll. 2 (Carter, P. 
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Garrard, L. , Henner, D. 1991. fife : g^f^lC&tf 5*ffiO*5U 3:183-192 
) ^&pXCA7 3 0ORf^if^n-=y^U ^^-pXCA97 

[0 2 15] 

Fab' 2Wat©RMS^c^(:, p X C A 7 3 0 <£>C„ I K^-Y 

v±^b h i g g i b ^ srttini- a ^< s titz 0 zomat. 

5Sft^fc»S#G C N 4 n ^ v/y>/ F7 y (Hu, et al. Science 250 
: 1400-1403 (1990)) ^gc< 0 rtlbODN A 7 y > h tt. -&J#£ixfc:;* U 
=0*^ U^K^^fflV^T1f^$nfc^>C0T*fc^9 > T^/Kga?iJcy s-p r o- 
pro — cys — a 1 a — pro — g 1 u- 1 e u — 1 eu-g 1 y — g 1 y- 
a r g-rae t-1 y s-g 1 n-1 eu-g 1 u-a sp-1 y s-va 1- 
g 1 u-g 1 u- 1 eu-1 e u — s e r — 1 y s- a sn-ty r-h i s — 
1 eu — g 1 u — a s n — g 1 u — v a 1— a 1 a— a r g — 1 eu— 1 y s — 
lys— 1 eu — va 1-g 1 y-g 1 u-a r g (SB^JS^ 5 6) $r ^ — K"t" 
5o '&btitc7y*^ Klip XC A 7 4 0 k-fo&ZtiZo 
[0 2 16] 

s cF v s copT^K * 4 ^nm^^tl. PCR8«lc£«9, AiRLtc^f- 
[0 2 17] 

[^4] 



-90- 



12B5, 12D3, ftl/ I0D10 L«pTS : 

5 r^T- 

GCT TCT OCO GCC ACA CAQ GCC TAC GCT GAC ATC CTG ATG ACC C (SEQ.ID.NO: 57} 

ATG ATG ATG TGC CACGGTCCGTTT GAT CTC CAG TIC GGT C (SEQ.ID.NO; 58) 
J2E10 L«*nC : 

GCT TCT OCO GCC ACA CAG GCC TAC GCT TCC TAT GTG CTG ACT C (S£Q.lD.NO:59) 

3 -/fier- 
cer TCT CTC TTT AGG TTG GCC AAG GAC GGT CAG CTT GCT C (SEQ.iD.NO:60) 
10F6 L«T73C 

5 794*- 

<■♦.-. GCT TCT GCG GCC ACA CAO GCC TAC OCF CAG TCT GTG CTG ACT C (SEQ.ID.NOtfl) 

3 794*- 

CCT TCT CTC TTT AGO TTG GCC AAG GAC GGT CAG CTT GGT C (SEQ.ID.NO:60) 
1285 H**T* 

3 794*- 

CAT TCT ACA AAC GCG TAC GCT CAG GTG CAG CTG GTG GAG (SEQ.ID.NO 62) 
3 794^- 

GTA AAT GTA TGG GCC CTT GGT GGA GGA GCC ACT CGA GAC GGT GAC (SEQJD.NO: 

«) 

I2D5 H^ff 

CAT TCT ACA AAC GCG TAC OCT CAO GTG CAG CTG GTG GAG <SBQ.[D.NO:64) 
3 794*- 

OTA AAT OTA TGG GCC CTT GGT GGa GGA GCC ACT CGA GAC GGT GAC (SEQ.ID.NOr 

63) 

iodio Han** 

CAT TCT ACA AAC GCG TAC OCT GAC GTG CAO CTG GTG CAO (SEQ.ID.NO: 65) 
3 794*- 

GTA AAT GTA TGG GCC CTT GGT GGC GGC TGA GGA GaC OGT GAC (SEQ.tDJNO: 66) 
12E10 HfPfiTK 

5 794*- 

CAT TCT ACA AAC GCG TAC GCT CAG GTO CAG CTG CAG CAG (SEQ.ID.NO: 67) 
3 794*- 

GTA AAT GTA TGG GCC CTT GGT GGA GGA GGC ACT CGA GAC GGT GAC (SEQ.ID.NO; 

63) 

10F6 H**J« 

5 794*- 

CAT TCT ACA AAC GCG TAC GCT CAG GTG CAG CTG CAG GAG {SBQ.lD.UOi 6S) 
1794*- \ 

GTA AAT GTA TGG GCC CTT GCT GGA GGC TGA AGA GAC GCT AAC (SEQ.ID.NO: 69) 



[0 2 18] 

PCRgjSd s c F vfc£*1-5^9*5 KDNA1 0 Ong, MW£5RTf 
3^7^-70. 5/*M, ^2 0 0MMfO(0(lNTP, 1 OmMKC K 6mM (NH 
4 ) 2 S0 4 , 2 OmMh !j^-HC K pH8. 0, 2mMMgCl 2 , l%hVh>X 
- 1 0 0, 1 0 0/IMBSAM2. 5*ffi<OP f uDNA*!) — if (Strat 
agene) Sr/Bl^T, HifeLfc 0 JgfiBtt* 9 5^3 0g\ 5 5tt3 0^ 7 2 
T3-C3 0&<D3 0^^ ^MZO^X(DhOVhotZo MWiMVS»^omit<0 
SlCS**T^n-^y/i/«^»;cJ;9»|*U, m 3 5 0 b p <D/<> KS: 
Gene Clean U*y Y (BIO 101, Vista, CA) £ffi^T#8f Lfc 0 L#*I&WH<D 
1t#><Dy *>6^C»*y/^ V ^^icol^TteS f i I 
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s r I I T'X7A^>f y^^^iCOV^TttS f i IRXfMs c I "CtPHfc^ftfc^ 
^^-rtKiie**, E. Coli DH5a^tr«Hfc 0 lihfci^X.* 

?iJ*^Lfco malt, MIHHtMl u iWApa I Srffl^TL*«r& 

[0 2 19] 

(k) gD*^*#5 s cFv* 

1 a c zyn^-^&^^y 5/ K*>^/HEJII"Ctt4<tfb5p h oA^n 
^-^XVs tIIi/^/Uia?iJSr^tfpAKl 9<DR*#iC, pl2B5, pi 
2D 5, p 1 0 F 6 X.U*p 12E10Osc Fvi|(DS f i I — No t I 77 

>f/^li#^^WD**C>Ra|Snfcl 2{@<D7^/$ (me t -a 1 a -a s 
p-pr o — a s n — a rg-phe-a r g — g 1 y — 1 y s — a s p-1 e 
u) (IB3AJ#-^ 7 0 ) S:3-Kt5DNA77^yh (Lasky&Uftowbenko DN 
A (N.Y.) 3: 23-29 (1984)) Sr^fltU C. A. T. 7477 9 — 
khtft&tZ (h i s) 6 Mc-my c ^ fc' h-^Dft 9 l£V L 4 V<£> 3 

[0 2 2 0] 

(1) E. Col i I;:** It 5 36^, 

scFv-gD, Fab' XttFab' 2 #^OfcftO»e^ fc^pt**?'? 
WmJ(cE^£ft/c£;fc9 (Carter et al. Bio/Technology 10: 163-1 
67 (1992)) , ii^StlfclOy ybyWA9*»WO^-e3 0 < C-e#Sl4 0NpWJi 
SI$^:fcE. ColiSt*3 3 B 6 (W3 110 DfhuA ph o ADE 1 5 
deoC2 ilvG2 0 9 6 (val R ) d e g P 4 1 (DPstI-Kan R 
) D (argF-lac) 169IN (rrnD-rrnE) 1) ft-CHSSI;*^ 

[0 2 2 1] 
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&\3 

1 2B 5, 1 2D5&IM 2E 1 O^^fit bffifttS»#<0* p -~y?RTf 

1 CHI, CH2MCH3 W^^Wt hftfti^^A-K^J (Carter et 
aL, Proc. Natl. Acad. Sci. USA. 89: 4285-4289 (1992)) Sr^tf&Si^ 9 
-pRK©R|# (Suva et aL, Science 237; 893-896 (1987)) — t, H^^I 
3EK*>f Vfci^^n-^^Lfco L«tt, %\<D p RK^^ 5 K^i 9 n- 
~>^£i£fc 0 L«atfH**a-<^^-Sr* (Gorman et al, DNA 

Protein Eng. Technol. 2: 3-10 (1990)) iCitK 7fV 

Jftft, EL I S Afciflgi-mp lgiftSr^WrSwt^Snfco 
[0 2 2 2] 

et«TKBil5S*lfcSVI. D I 1ffl<<9 9 — ft^ kfethLtz (Lucas et al. , Nu 
cleic Acids Res. 24: 1774-1779 (1996)) 0 Z<0'<9 9—tt* &1fc<9 9—p 
RKM y h n yrttvjr^DH F R c DN ASr^WU * h H^*t-hrtt 

<Dmmc£*)%$Lm^z^mKi-z> 0 §2(Dsv4oyn^^/xy 

o ^7^5 K«r j>« — ©*B* if *i 9 icMmMb U !> *7*?#?y (Gibco 

-BRL) ?rffl^TCHO»lfirt(: b7^7x^^ 3 yi/: 0 Sjy**^<&» 
[0 2 2 3] 

%0^->J&JSit*T4SJB*iXfc2 0 0ml<O»W«f* (DMEM : Ham 7 s F12 (1 

: i) *2x i o 7 mm(Dmmm^&vmmLtz 0 68o%(oi«^ mm 

>fyi/a!Jy (l 0/ig/ml) , h7^7x!)y (i Oitg/ml) , Wtmitm 



-93- 



m\t. 1 o g&icuxSLfco 

[0 2 2 4] 

094 

(a) gD^^#5 s cF vOf&S 

lgra/mlTE (2 5nMMJ*, ImMEDTA, pH7. 4) COfiJ^T^^^ 

7k±Ti 8i«m. S^{c«^Lfco 3 o£IBi o. o o 
0 x g <0S^#!SIT\ ^SS^yy Srf**Lfc 0 ±«f£, P B ST*¥«{L<**lfcC 
NB rt7r ^{C* y yy V^^ixfc^CgD^e/^n— t>rvgt^5 B6 (Pa 
borsky, L. R. et al. , Protein Eng. 3; 547-553 (1990)) frbt£&T 7 4 
4$yJ± (2. 5X9. 0cm) fcttL,fc 0 # 9 A£ 1 8 B#HP B S "Cft^U * 

SPBStfti^lfce i-^T^ai8tt, 2 Scm/^O^^TMtTtrofCo 

}g8f£pH2. 7<£)0. 1M»», 0. 5M N a C 1 Srffl^Tfrofco *7 

*2 8 OnmOKjtftlCiDKau * £B£r:A- U pH8. 0 <D 1 . 0M 

#^4SDS-PAGEKJ:0£*fLfc o 
[0 2 2 5] 

(b) Fab 7 4>^<0»» 

Fab 7 TE (pH7. 4 <£> 2 5mM M) * , ImMEDT 

A) 5mlO^-^eMS^-* h 5 g *±"C 1 8l»IUffl^KJl 

WLtZo shockate<OpH£\ 2M H C 1 SrfflV>T 5 . 6l;:SISEU itJR^XVftBlia 
7^^5:1 0, 0 0 0Xg-e3 0^MJt^|||fcJ:9l»*Lfco *>fe*»t*pH5 
. 5(02 OmMMES-C^PflMktfclmlOBAKERBOND ABx#9A(0 
. 5X5. 0cm) (J. T. Baker, Phillipsburg, NJ) \C±m%ttLtz 0 2 OmM 
MES"CSJi£fltK^5*-Cftj^Lfc«, 1 5 3cm/Bfr*>8E5g-t\ 2 OmMN a OA 
c. 0. 5M (NH 4 ) 2 S0 4 , pH7. 2 CO 0 — 1 0 0 %<D 1 Oml|ftJI04gSB£:/BV^ 
Fab' ZtimZtto Fab' £K*7'-/i'U $»?fc£PB 

S b#&Ltc 0 
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[0 2 2 6] 

(c) Fab' 2&*<Dim 

pH7. 4CD2 5mMMJ^, 5mME DTA, 1 mMN a N 3 1 0 Lfc 
ftBlS^-* h (lOOgm) W^n^/WT^i? (TECH-MA 

R) rtlC3[Hlii-rc tlCioT^Lfco PMSFSrlmMi-CiDx., 3 0»ffil 
0, OOOXgT^^L^BtlciO^S&^ySr^Lfco *Oll±**r0. 4 

2M^SUPORCAP7>f;^- (Gelman) Srffll/t5SU 
PB S-C^ffi^ffifcZtlltS OmlcOir^rn-^^Jtjf^nT^ ^G*7A (Ph 
armacia) {C#bfc 0 P B S -CSiEflffKfcS 4"Cffii£Lfc«, pH2. 3C00. 1M 
i/^:^/U:x;*y/w£JB^TF a b' 2£pH8. OcoiMhMl/lO* 

aoAofcKKkffo^i: Fab' 2«tt8»it^U 
3 0^n^/Ufy^iMy h*7"CUltrasettetCj:9»«|$*r, 
£20mMNaOAc, 0, 0 l%*^f;V^a*>K, pH5. 5 t£&L1Z 0 - 
hbfrZ>#>2 OmMNa OAc-e^P»{t:Lfc3 0ml <D S -i? 7 y n — ^ 
#yi>s (Pharmacia) fcftU pH5. 5 tf> 2 OmMN a O A c T'Sj&ffitCftS**? 
ftfrU 1 O^yAft^^Kfrfc*) 2 5 mMN a OAc*0-lM NaCl 
#43ET»*$*fc 0 Fab 7 2£^ri-$#H£y-/wU S«fK^PBSt 

[0 2 2 7] 

EMBK^ b JR» Lfc»gffi£, J)M^*PBS -C¥flWfc Lfc 5 ralOz/n y 
^fyAt77D^^7A (1. 0X5. 0cm) fcttU PBSTiftfrU Jfcfc 
1H NaCimtSPBS-CSIfiCftSt-efti^Lfco pH2. 9(00. 1 
MHOAc, 0. 5N NaCl^fiMSiSt, 1 M ^TffD U WiWfc 

^PBSiS^Lfco 

, T<30*4^i- e 

[0 2 2 8] 

[«5] 
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tit* 


<ED50} 


(EDM)) 


(IC50) 


0C50) 


km 

<IC50> 




IZBS 

kFv 


20 pM 


UM 


10 nM 


17nM 


100 nM 




Fab 


>1nM 


3eM 


900 nM 




>luM 


• 


Ftb»2 


5pM 


1 DM 


5bM 


IfiM 


300 nM 




IgO 


30 ptl 


400 pM 


10 bM 


152 pM 


300 nM 


• 




SpM 


60 pM 


5nM 


\£wM 


3nM 




* 

Fib 


>lpM 


>l|iM 


300 nM 


ItOnM 


>l|iM 




F*b7 


>l»iM 


160 pM 


10 nM 


640 nM 


500 nM 




t8<5 


>lfiM 


480 pM 


50 bM 


450 PM 


500 nM 




ttFv 


]J2rM 


210 pM 


10 nM 


24 nM 


>1|J4 




Fib 


>1MM 


4DM 


500 nM 


l»M 


>t»iM 




Fib? 


44 pM 


600 pM 


4nM 


InM 


100 nM 


+ 




>luM 


3nM 


10 nM 


450 pM 


500 nM 





[0 2 2 9] 

095 

y r<07^^7!)lt mp 1 T=r=.;*. hftftlco^Ti 

09*.H9S1L ■yy^V y ^©Cambridge Antibody Technologies (CAT) 
[0 2 3 0] 

. 2 «Wb K ± 13 Sttfc $ ft 5 *> b *}> 5 $ t Ifrfr 
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[0 2 3 1] 

**0Lfc (fcfc*L*fflM^-t— et#-a-T5) fni/yJft- -££*tt,Rt«iiL 
[0 2 3 2] 

nv'Vdf-f— (Valenzuela et al. , 1995, Neuron, 15, 573-584) „ M 

uSK&xmzitbtitt^vxn, ttwmt* tilt* r TV * rstt-T try 

^$PLfcv>77.|IioV'>Tffi^$tt5 (Gautam et al. , 1996, Cell 85 525-535) 
©*fe»-Ca«Lfc*ma"C*)S, #tta»£*|5*J&S-?**V* (Dechiara et 
al., 1996, Cell 85, 501-512) „ T V V Vi/^ ]) ^IC&ltaMu S K©|§ 

5M^* : ll(-J:oTiS*P)ix.5 (Class et al., 1996, Cell 85 513-523) „ 
[0 2 3 31 
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we et al. , 1995, Annu-Rev-Neuroscl. 18 443-4625. tftdeiman et al. , 1996, 
Cell 85 461-464 ; \Z&^XW%£in,X^£) , ^W&iltftT'n 

fl»fl , BtrtOAChRs©S^*RtfaUgTffc5. T^])>\t. :©AC 

m©^fb*R5l-t"5wt*S'C#5 (Bowe et aL.liflU, Godfrey et al. , 1984, 
J. Cell Biol. 99 615-627; Nitkin et al. , 1987. J. Cell Biol. 105 2471-24 
78) . 7?yy\*, :/nrT-ifPl«$>Jt<c:3I{H-f 5EGF£«, 7?->"«<D 

SKitt^Uc^ (Class et al. , IHTtti) *fttt, ttft!5«^»lCflPtt-f5 
#^$tt-t*3t) (OToole et al., 1996., Natl. Acad Sci. USA. 93 7369-7374 

[0 2 3 4] 

tSCLi ©-Ct «>«lfi*«t* U MuS K<Di. o fcjK«©XW*ifimj6 

mat. t?v yxmmztitz h<o tmun ac h R^&u^n wwmt 

[0 2 3 5] 

s c F vftffctCiSAChR^^'ffc&tf^n^vlJ -© 

^*ffl$*ifcttll*K<5it*fc*©it»Wftliao«:*aL.-Cv^. T^U^cd# 
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[0 2 3 6] 

— i yayiiWIC, fukiyamaSSv 5 ^ h n 7 W (C§8ig1-5^F*3tf>Mu S KO&fe 
9 (Valenzuela et al. , WW) , Mu SK^©iH»$MyHfli£aL-Cf&S« 

$*?***ffiSU ft fte=a-n^|*j-c^m§ttSr.i:^f} (BoweetaL, sup 
ra; Rupp et al. , 1991, Neuron 6 811-823: Tsim et al. , 1992, Neuron 8 677 

-689) Kmmm^£titzT?y>&mm i nMLnm&n\cmm£tifti<^%:Z 

[0 2 3 7] 

tt«E««)*S*t LT, MuSKSSMffittftU #8ffl>Ste«IHc*stf3AC 
[0 2 3 8] 
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g^ft) OlWiartb7>fm45^7MuSK-Mp I 

(Carter et al. , 1996, Annu-Rev-Physiol 58 187-207 ;Gurney et a 
1. , 1995, Proc Natl, Acad Sci. USA 92 5292-5296) 0 MuSK-Mp 1 £|g 
mi" SB a/F 3«&£ I L-3l;:o^T»£§i2\ ^tt^w^It 
S^tlfc-l^iSfil©* s c F v l:BI$*fco SK^wtlC, 2 1£>s 
cFv©H4o45, MuSK-Mp 1 *3U«Srt-C, «»41iJBttffiflF*«» 

l-srtas-et (mil) 0 c^stttt, scFv(DnMogs*ei^^fc 

o s c F vtt, SCO h7^7x^ V$jh/T^&l>B a/F 3fc»L3*A* 
*J/*ofc 0 7^7 h s c F v^6Ri$Jlfc I gGtOWm T=*-*h 
fiH£fc#&l/tVfc*s, #T^~* h s c Fv^^l^tif; I gGlcfc^Tf* 

m&btitefritzo «r»tt7^yyc*«K^>fy (c-r^y» 

rt^ftlbn-CJS!?, #Sffi5S^§B<O^CtoTtt^Fpr^-Cfe5 (Ruegg et a 
1. , 1992, Neuron 8 691-699; Tsim et al.,fltfHi) 0 ii^ORaMBfcO^Ti&E 
C 50 I2, s cFvXtel gG©V^fll4»i LT^m^nfct |(0^<Dffltft 
T=T^^ f^n — y|;:o^T5 nMt'fcot Mu SKCStilHtO s c F 
vWl gGO«fd*tt, BIAcore™^*fS:fflV^*3£$ixfco 7=*-* h s c 
F v 23:U^ N < 0#*<£>^T he F vll^*. 5 — 2 5nMOffiHrtT*Mu S 

KfcO^TO&fMjSr^Lfco r.*lttt»fiattt, Mu S K(COV^Ttf) I gG<D 
mQtf\tl 0-3 0pM-efeofc 0 T*5£r#JS<0wi o 
[0 2 3 9] 

[*6] 
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nmsx#2*cFv 
musktt-fcFv 
muik#4-6cFv 
nnak W-tcFv 

annk#22-scFv 

imak#13-lgG 

muix#22-lgG 



+ 



+ 



334x10* 
2J9 x 10* 
1.57x10* 
1A9 xlO* 
4.95 x 10* 
X32xt0* 

6J»xio* 

1*01 x 10* 
4.86x10* 



8.78x10* 

1.05x10 s 
1.84x10* 
5.29 xlO 5 
KWxlO 5 
4.53x10* 
1.27x10 s 
8.05 xlO* 
1.65x10* 



2JnM 
8.5 nM 
4.7 nM 

4.7 aM 
5.1 nM 

4.8 oM 
12.5 pM 
29-3 pM 



[0 2 4 0] 

ftT-C*X5«**Bia*C 2C 1 2Sr«*U Wts cFv, I gGMc- 
T^y ^icHM^^fCo fiAffi^T*-* (Glass et al. , ffflffl) i-RLT, c - 

T^yvte, Mu s KfP y yiftSr^t^ : t ^tt t c 7^fs 

^fe£>*X> s c F «-Mu SK IgG-CttSb 

[0 2 4 1] 

l#«^tLfcC2Cl 2BfrtT*AChR(^)^7^^ft «rMt 5 s cFvMu 

*»IStC:^Ttt* AChR£, c-T^y^, scFv^IgG^ftTt 
»****SE»B* (unfocus) Ztto *tmmc. tttt$HfclC*5V*THU c-T 
i/y >-&U*T^~;* h s c FvWl gGtt, **<^o3fi<ftfe$ixfc^7^ 
* -^(0 A C h R<D®Mfty%$kt:ffi^ LfCo MuSKCJf L^9| £ *lfc#T 
* h s c F vS^T^^ h I gGXttB8»ttO*V^ttEI4, 3&;Ea s fc*>ofc 

ft W#*>f - n i/> y i>"<m* s c-7^yw«cbtfi:7^ 

^ h s cFvXt?7^ h I gGl^J:9*b<»»Sixfc^ *TRSo s cF v 

Rxfi gGi:iotli^fSti4^ofc 0 
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[0 2 4 2] 

±m £ titz t & 9 fcH»t 5 r t # -e * 5 o 

[0 2 4 3] 

^X?MuSK(Ofc^3- KBa^JS:. PCRiS*StCioT#fCo MuSK- 
F c Sr. *&i±385/<** — p RK5 t kNEOftWt HgGlOF clft 
fci-#rtTOMu SKOiffiMK^^y (7^^1-4 9 2) O^tCio 
tlfilfco 2 9 3fi^^-C, Mu SK-F c £i§*ftl-f§§L£i^ :/n-r 

^G^9A±TfflKLfc 0 MuSKOftMK^^y (7^/S?l-4 9 2) 

h c-Mp i gmfcoif&MM&xfms&ft ^ (T^y&4 9 i-6 3 

5) H45^7S»uSK-Mpl^ ii&PCRlCj; Vffi&L, pR 
K5 t kNEOC^ n-^^LfCo B a /F 3 UU^(DWB\t^tz^ $ 
- (2 0 tig) (DWx&lim (5 0 O^M, 2 5 0#/H>9 6 0/zF) i^fti- 
^< 2mg/ml<£>G4 1 8 <£ 5^^^ v^Rttl^Ol^TOjiKlC ± *) , ^7 
§^^^m-f^?c^Lfc^Jja^^c$r#fCo p RK5 t kNEOrtOigMu S 
K£2 9 3$>\(DMti&fa\C h y^T^y ^l^\/b yL x 21Pb^(DG4 1 851iR (4 0 
0/ig/ml) «£L^iefeft?:llfc 0 DN A^^gEJ^ DNAE^iJ 

M hy-M(aoTl^tfco Ba/F3M£> 10%O<)«Mt 
I L-3(Dm£Ut ITOTEH I - 3B*ffl!S^^^5%0|^^Sfet-e«JS:$ 
ttf:RPMI 1 6 4 0t&m<DWzMftLtz o N^SSfcH^S ftfc ^-^-J— * ffl 
(MGGAAARLGAV I LFVV I V G LHG V RGK Y A L AD A 
S L KM AD PNRFRGKDLPVLDQLL EGG AAHY A L L P G) ( 

mm^7 1) R^t o h-y^^^gD^>/^E^jtcoiii^^ >s<*Kt 

IT, 5im^^^-pRK-gD-c-Ag r i n 5 MjMR JttfSfiO 2 9 3 

U yOT^/tl 137-1949 (Ag + 8Stt^y7^^il (Ferns et a 
1. , 1993, Neuron 11 491-502) ) Zft^LZ'ttZo 
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[0 2 4 4] 

s c F vM I g G<£>#gfo 1 0 Mg/ml-CMaxisorpKRW (Nunc) ICMu S 
K-FcM7F^>^^7^^lfc 0 t h s c F v<Dy-f-fy V (Camb 
ridge Antibody Technology, S*WtC|E^$iXfc t*3 »9 (Gri 

ffiths et al, 199, EMB0-J1 2 725-734) 2 £ V K£i§ 9 # 

Itfco ffl^O^o-^OWftttH:, *"f*!Dte, MuSK-FcW*flMT 
K^t^y (CD4-Fc) £ffll^Telisa (Griffiths et al, ftjfcH) fc«fcoTff 
ffiLfc. ^tt^n-y^PCR(Ci;«9^^y-^y^t, BstNlSKio 
T r7^y^!)yf>fy^J Lfc (Clackson et al. , 1991, Nature 352 642- 

648) 0 #Rms<fi->zi>o? *-y<DM*mmj£u MuSK&Mn 

Xtt36^L*^jftBJiaSrfflv^T, FAC S##fi-ttbfc 0 FACS^#f©fe*l:ii 
, (1 0 s ) Sr, £-fft#JK3 0/il^l 0%FBS/PBStTO>fy+ a 

s<—>b ylliot^o y^fV^tlfc 1 0 10 ffl(D7r— 2%(OFB 
S/PBS (!>^>l&iSjtflJ/y ^»«fKi[**) 2 0 0 ^1^4^6 0^ 
^f^^Hfc, JM££2%OFBS/PBSTi5fc#U #t-M 1 

3#C# (Pharmacia, Piscataway NJ) RlfR -7 4 « U * !> ^^n/^b y 
vttft (Jackson Immunoresearch, West Grove PA) T&feU FACSMI^ 
iotMlfcp ^/^n-t/^9El 01C£ 9I&a£*X/c c -my c*^ 
E^J (Griffiths et al, Wltti) Rl$# ] ) Ufv^yr^ (his 6) Sr£tf 

(Q i a g e n) J^JHH"* K>f 5 ^✓-/MWIKiSN i -NT 

A*7i^±-CffiKLt 0 I gG<h LTO^n— ^<05Sa<Ofc»^tt, scFvtf) 

V II &t;v 2 ®«S:3-K*r5Ba? ? iJSrPCR(wJ:l9, gGOit hL& 

[0 2 4 5] 
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mti&*2 2mm I L-3W4Tt»ilfc (1 0%CDFBS£r*jiJ£LfcRP 
MIT). ftlCRPMI T20j|fflfl&£ffi#U 9 6tx./lo(DR<DtpX\ JB^Sft 
fciSfi^s c F vXttl gGTffl£$tlfc7. 5%OFBS RPMI 0. 2 
ml^-Cl 5 0 0 0 OMSofiJ^T^u— r^v>/LfCo 

"filet*!* Lfc e 16l*H©>f^a^>3^ 1 !)x;Hco| 1 jxCiO 
( 3 H) -^^y^SsJoU 3EK6«?IB>f ^a^— >a^S:«ffLfc. ( 3 H 

] — ^5 v^^flXi&^Sr* Top Count Counter (Packard Instruments, CA) "CM 

St /Co 

[0 2 4 6] 

K^a-^DMEMfOl 0%OFBSrttC2C 1 2 £\ subfluency<7)^ 
#y y TsOyZtitztfyxxyJ K1CC2C1 2Sr««U 2% 

. iK*$Mfc&R»Lfc. scFvxi4c-7^yyt«*i:sajDU -ft (ie 

*5ffl) >f V*^- bbfco &i£iiS9!&£, PBSt^U 4%0^5*M7 
;uft KtTiH^fco B3fi*nfci*59C (Ferns et al.MtU) AchRs 
^ffiftSr^b^C-rSfcftn — y^^y^P (Melecular Prob 

es, Eugene OR) £H£fflbfc 0 
[0 2 4 7] 

lEili $ & So 5 K (Mark et al, 1996, J. BioL Chem. 271 9785-9789) BIA 
core TM I+^fflV^c^^^KTO^^W^IIffibfco «*^*5t, W9E^ 

' - O-^^^T^/^ntVW KMfitN-b Kn^r^ 

^i/W5 KSr2 0 MlttAi-SwtlCioTStt{t$*fco pH5. OtDlOmM 
OR»t b y *A + <Z>Mu SK-F c 2 0 m1^2 0 Mg/^«^T?tyf-f 
jr^Kft^L, M^T3 0/il^x^y^7^;y>SriiALfco scFvW 
I gG^ffiKU Pe a r c eBCA^y h fci 5 »fiSrifc)tbfc 0 Kinjectjt 
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\Z£ 5 1 0 nl/^(D^X\ 0. 05%Tween20W5PBS^30 
ul<D# V/^KWftSr&ALfco 0. 0 5%Tw e e n 2 0 5 P B StfiLO 
tT2 0#Pfl. * W^^SSr«f(i$*fc 0 Pharmacia Biosenser AB^?>OBIA ev 
aluation h !)xTttyf^7 A£#$ff Lfc e A+ B = A BCD I Sig^ 

"etyt^?A*Mt5:fci:ioT, A*>r*<pffllXtt£ft (Kd) 

^i£g£» (Ka) £#fc c ¥WWBS*Kdtt, Kd/Ka i: IttHlfcc 
[0 2 4 8] 

1 0%(^)F B SB^3-^DMEMfli:C 2 C 1 2£jj§8fU 2%^lfotf 
7 2 B«BW V*^- d J: 9 $Mfc*:R* Lfc. fcUl*lllf&«\ 

$Lfc 0 ScFvWlgGlt 5 0nM-CffifflLfco tf c -Tit )) 

hio*) (Gurney et al.frffl) KWSSLfco 3 0 /z l£>7#n — *Hr&Si*;*#?- 
n^;^o-t/Viift4G 1 0 (UBI inc. Lake Placid NY) X\*l n&Otfi 
MuSK IgG#l 3t^:Jx^< 3 0 m l^nr^f VAt 7 r tf- 

Xt*ic, mmto&6 0#m*tt4 h Lit. 8*^fBvy8fl: 

4G 1 OXftSAChRStft (Affinity Bioreagents, Golden CO) Srffll>fc»> 

MECL (Amersham) "Cr. bfc Q 
[0 2 4 9] 

#Stty^«Scac»^i5#ftSixat. MuSK scFvH2lft:^ir 
u SK-F CCfci 2«^StJ®-es c F v77"^7^7 y !)-^^ 

i-S^tlcit), §f^2i«:^L, to»i8S:*fiCt5scFv©I» 
[0 2 5 0] 
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[0 2 5 1] 
[0 2 5 2] 

£HT©Wtt, *HS*i&*J|X/8^§l (1080/University Boulevard, Manassa 
s, Virginia, 20110-2209 USA (ATCC) KffftSttfc. 
[0 2 5 3] 

1^7] 



pMpl.12B5.scFv. his 1998*Mai80 

pMpl.12D5.scFv. his 1998*M£180 

pMpl.12E10.scFv. his 1998^ 8E180 

pMpl.10B10.scFv.his 1998^ 8J3180 

pMpl.10F6.scFv. his 1998^8^180 

pMpl.5E5.scFv. his 1998^ 8E180 

[0 2 5 4] 

^riBttSr»« 3 5 use § 1 2 2Rvzfr\z.w&rz%mm&mA (3 

7CFR§1. 1 4^lC8 8 6 0G6 3 8%$ts) \C£oX : t<Dfam.& : £1'Z>% 
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netech. Inc t A T C C ffl <DWfo<0%&. tteZ>i><DX'h5> 0 
[0 2 5 51 

[0 2 5 6] 

cot LTJtBSft, *UB«lilBlHfC*)*as>6>*5*««l»**36W©«ilrtK:AS 

[en*] 



-107- 



5 



<110> Genentech, Inc. 



Sequence Listing 



<120> Agonist Antibodies 
10 <130> P0979R1 

<150> US 60/056,736 
cl51> 1997-OB-22 

15 <160> 71 

<210> 1 

<211> 15 

<=2l2> DNA 

20 <213> human 

<400> 1 

acc tct tgg ate ggc 15 

Thr Ser Trp lie Oly 
25 i 5 

<210> 2 

<211> 5 

<212> PRT 

30 <2 1 3 > human 

<400> 2 
Thr Ser Trp lie Qly 
1 5 

35 

<210> 3 

<2ll> 66 

<212> DNA 

<213> human 

40 

<400> 3 

ate atg tat cct ggg aac tct gat acc aga cac aac 36 
lie Met Vyr Pro Gly Asn Ser Asp Thr Arg His Asn 
15 ID 

45 

ccg tec ttc gaa gac cag gtc acc atg tea 66 
Pro Ser Phe Glu Asp Gin Val Thr Met Ser 
15 20 22 

50 <210> 4 
<211> 22 
<212> PRT 
<2I3> human 

55 <400> 4 

He Met Tyr Pro Gly Asn Ser Asp Thr Arg His Asn Pro ser Phe 
1 5 10 15 

Glu Asp Gin Val Thr Met Ser 
60 20 22 

<210> 5 

Sequence Listing - 1 - 
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<211> 30 
<212> DNA 
<213> human 

5 <400> 5 

get ggg gtc gcg ggc ggt get ttt gat etc 30 
Ala Gly Val Ala Gly Gly Ala Phe Asp Leu 
1 5 10 

10 <210> 6 
<211> 10 
<212> PRT 
<213> human 

15 <400> 6 

Ala Gly Val Ala Gly Gly Ala Phe Asp Leu 
15 10 

<210> 7 
20 <211> 42 
<212> DNA 
<213> human 

<40Q> 7 

25 act gga acc age agt ggc gtt ggt ggt tat aac tat 36 

Thr Gly Thr Ser Ser Gly Val Gly Gly Tyr Asn Tyr 
15 10 

etc tec 42 
30 Val Ser 
14 

<210> B 
<211> 14 
35 <212> PRT 

<213> human 

<400> B 

Thr Gly Thr Ser Ser Gly Val Gly Gly Tyr Asn Tyr Val Ser 
40 1 5 10 14 

<210> 9 
<211> 21 
<212> DNA 
45 <213> human 

<400> 9 

ggt aac age aat egg ccc tea 21 
Gly Asn Ser Asn Arg Pro Ser 
50 1 5 7 

<210> 10 

<211> 7 

<212> PRT 

55 <213> human 

<400> 10 
Gly Asn Ser Asn Arg Pro Ser 
1 5 7 



60 



<210> 11 
<211> 30 

Sequence Listing - 2 - 
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<212> DNA 
<213> human 



<400> 11 

5 age aca tat gca ccc ccc ggt att att atg 30 

Ser Thr Tyr Ala Pro Pro Gly lie ILe Met 
15 10 

<21D> 12 
10 <211> 10 
<212> PRT 
<213> human 

<400> 12 

15 Ser Thr Tyr Ala Pro Pro Gly He He Met 
15 10 

<210> 13 

<211> 15 

20 <212> DNA 

<213> human 

<400> 13 

gac tac tac atg age 15 

25 Asp Tyr Tyr Met Ser 

1 * 5 

<210> 14 
<211> 5 
30 <212> PRT 

<213> human 

<400> 14 
Asp Tyr Tyr Met Ser 
35 1 5 

<210> 15 
<211> 66 
<212> DNA 
40 <213> human 

<400> 15 

tac att agt agt agt ggt agt acc ata tac tac gca 36 
Tyr He Ser Ser Ser Gly Ser Thr He Tyr Tyr Ala 
45 1 5 10 

gac tct gtg aag ggc cga ttc acc ate tec 66 
Asp Ser Val Lys Gly Arg Phe Thr lie Ser 
15 20 22 



50 



55 



<210> 16 
<211> 22 
<212> PRT 
<213> human 

<400> 16 

Tyr He Ser Ser Ser Gly Ser Thr He Tyr Tyr Ala Asp Ser Val 
15 10 15 



60 Lys Gly Arg Phe Thr He Ser 

20 22 

Sequence Listing - 3 - 
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10 



15 



<210> 17 

<211> 27 

<212> DNA 

<213> human 

<4D0> 17 

tgg agt ggt gag gat get ttt gat ate 27 

Trp Ser Gly Glu Asp Ala Phe Asp lie 
15 9 

<21D> 18 
<211> 9 
<212> PRT 
<213> human 

<400> 18 

Trp Ser GLy Glu Asp Ala Phe Asp He 
15 9 

20 <210> 19 
<211> 33 
<212> DNA 
<213> human 

25 <400> 19 

egg gec agt gag ggt att tat cac tgg ttg gec 33 

Arg Ala Ser Glu Gly He Tyr His Trp Leu Ala 
1 5 10 11 

30 <210> 20 
<211> 11 
<212> PRT 
<213> human 

35 <400> 20 

Arg Ala Ser Glu Gly He Tyr His Trp Leu Ala 
1 5 10 11 

<210> 21 

40 <211> 21 

<212> DNA 

<213> human 

<400> 21 

45 aag gec tct agt tte gec agt 21 

Lys Ala Ser Ser Leu Ala Ser 
1 5 7 

<210> 22 
50 <211> 7 

<212> PRT 
<213> human 

<400> 22 

55 Lys Ala Ser Ser Leu Ala Ser 
1 5 7 

<210> 23 
<211> 27 
60 <212> DNA 

<213> human 
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10 



<400> 23 

caa caa tat agt aat tat ccg etc act 27 

Gin Gin Tyr Ser Asn Tyr Pro Leu Thr 
15 9 

<210> 24 
<211> 9 
<212> PRT 
<213> human 

<400> 24 

Gin Gin ryr Ser Asn Tyr Pro Leu Thr 
15 9 

15 <210> 25 
<211> 15 
<212> DNA 
<213> human 

20 <4 00> 25 

acc tac ggc atg cac 15 
Thr Tyr Gly Met His 
1 5 

25 <210> 26 

<211> 5 

<212> PRT 

<213> human 

30 <400> 26 

Thr Tyr Gly Met Bis 
1 " 5 

<210> 27 
35 <211> 66 
<212> DNA 
<213> human 

<400> 27 

40 ggt ata tec ttt gac gga ago ogt goa tac tat gca 36 

Gly He Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala 
15 10 

gac tec gtg aag ggc cga ttc acc ate tec 66 
45 Asp Ser Val hys Gly Arg Phe Thr lie Ser 

15 ' 20 22 

<210> 28 
<211> 22 
50 <212> PRT 

<213> human 

<400> 28 

Gly lie Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala Asp Ser Val 
55 1 5 10 15 

Lys Gly Arg Phe Thr lie Ser 

20 22 

60 <210> 29 
<211> 27 
<212> DNA 

Sequence Listing - 5 - 
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<213> human 



<400> 29 

gat agg ggg tec tac ggt atg gac gtc 27 
5 Asp Arg Gly Ser Tyr Gly Met Asp Val 

15 9 

<210> 30 
<211> 9 
10 <212> PRT 

<213> human 

<400> 30 

Asp Arg Gly Ser Tyr Gly Met Asp Val 
15 1 5 9 

<210> 31 

<211> 66 

<212> DNA 

20 <213> human 

<400> 31 

ggt ata tec ttt gac gga aga agt gaa tac tat gca 36 

Gly He Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala 

25 1 5 10 

gac tec gtg cag ggc cga ttc acc ate tec 66 
Asp Ser val Gin Gly Arg Phe Thr lie ser 
15 20 22 

30 

<210> 32 
<211> 22 
<212> PRT 
<213> human 

<400> 32 

Gly lie Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala Asp Ser Val 
15 10 15 

40 Gin Gly Arg Phe Thr lie Ser 

20 22 

<210> 33 
<211> 24 
45 <212> DNA 

<213> human 

<400> 33 

gga gca cat tat ggt ttc gat ate 24 

50 Gly Ala Ris Tyr Gly Phe Asp He 

1 5 8 

<210> 34 

<211> 8 

55 <212> PRT 

<213> human 

<400> 34 
Gly Ala His Tyr Gly Phe Asp He 
60 1 5 8 

<210> 35 

Sequence Listing - 6 - 



35 



-113- 



<211> 33 
<212> DNA 
<213> human 

5 <400> 35 

egg gec age gag ggt att tat cac tgg ttg gec 33 
Arg Ala Ser Glu Gly He Tyr His Trp Leu Ala 
1 5 10 11 

10 <210> 36 
<211> 15 
<212> DNA 
<213> human 

15 <400> 36 

age cat aac atg aac 15 

Ser His Asn Met Asn 

1 5 

20 <210> 37 
<211> 5 
<212> PRT 
<213> human 

25 <400> 37 

Ser His Asn Met Asn 
1 5 

<210> 38 
30 <2U> 66 
<212> DNA 
<213> human 

<400> 38 

35 tec att agt agt egt agt agt tac ata tac tac gca 36 

Ser lie Ser Ser Ser Ser Ser Tyr lie Tyr Tyr Ala 
1 5 ^ 10 

gac tea gtg aag ggc cga ttc acc ate tec 66 
40 Asp Ser Val Lys Gly Arg Phe Thr He Ser 

15 20 22 

<210> 39 
<211> 22 
45 <212> PRT 

<213> human 

<400> 39 

Ser He Ser Ser Ser Ser Ser Tyr He Tyr Tyr Ala Asp Ser Val 
50 1 5 10 15 

Lys Gly Arg Phe Thr He Ser 

20 22 

55 <210> 40 
<211> 27 
<212> DNA 
<213> human 

60 <400> 4 0 

got cgc ggg agt acc ggt otg goc gtc 27 
Asp Arg Gly Ser Thr Gly Met Asp Val 

Sequence Listing - 7 - 
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1 



5 



9 



<210> 41 
<211> 9 
5 <212> PRT 
<213> human 

<400> 41 

Asp Arg Gly Ser Thr Gly Met Asp Val 
10 1 5 9 

<210> 42 
<211> 15 
<212> DNA 
15 <213> human 

<400> 42 

agt tac tac tgg age 15 
Ser Tyr Tyr Trp Ser 
20 1 5 

<210> 4 3 

<211> 5 

<212> PRT 

25 <213> human 

<400> 43 
Ser Tyr Tyr Trp Sex 
1 5 

30 



36 



40 



<210> 44 
<211> 63 
<212> DNA 
<213> human 

<4Q0> 44 

tat ate tat tac agt ggg age acc aac tac aac ccc 36 

Tyr He Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn Pro 
15 10 

tec etc aag agt cga gtc acc ata tea 63 
Ser Leu Lys Ser Arg Val Thr He Ser 
13 20 21 

45 <210> 45 
<211> 21 
<212> PRT 
<213> human 

50 <400> 45 

Tyr He Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys 
1 5 10 15 

Ser Arg Val Thr He Ser 
55 20 21 

<210> 46 

<211> IB 

<212> DNA 

60 <213> human 

<400> 46 

Sequence Listing - 8 - 
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ggg agg tat ttt gac gtc 18 
Gly Arg Tyr Phe Asp Val 
1 5 6 

5 <210> 47 
<211> S 
<212> PRt 
<213> human 

10 <40D> 47 

Gly Arg Tyr Phe Asp Val 
1 5 6 

<210> 4 8 
15 <2U> 42 
<212> DMA 
<213> human 

<400> 48 

20 act gga acc age agt gac gtt ggt ggt tat aac tat 36 

Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr Asn Tyr 
1 5 10 

gtc tec 42 
25 Val Ser 
14 

<210> 4 9 
<211> 14 
30 <212> PRT 

<213> human 

<400> 4 9 

Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr Asn Tyr Vol Sex 
35 1 5 10 14 

<210> 50 
<211> 21 
<212> DNA 
40 <213> human 

<4O0> 50 

gag ggc agt aag egg ccc tea 21 
Glu Gly Ser Lys Arg Pro Ser 
45 1 5 7 

<210> 51 
<211> 7 
<212> PRT 
50 <213> human 

<400> 51 
Glu Gly Ser Lys Arg Pro Ser 
1 5 7 



55 



60 



<210> 52 
<211> 30 
<212> DNA 
<213> human 

<400> 52 

age tea tat aca acc agg age act cga gtt 30 

Sequence Listing - 9 - 
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5er Ser Tyr Thr Thr Arg Ser Thr Arg Val 
15 10 



<210> 53 

5 <211> 10 

<Z12> PRT 

<213> human 

<400> 53 

10 Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val 
15 10 

<210> 54 
<2U> 23 
15 <212> DNA 

<213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
20 <222> 1-23 

<400> 54 
agcggataac aatttcacac agg 23 

25 <210> 55 

<211> 21 

<212> DNA 

<213> artificial sequence 

30 <220> 

<221> Sequence is completely synthesized 
<222> 1-21 

<400> 55 

35 gtcgtctttc cagacggtag t 21 

<210> 56 
<211> 44 
<212> PRT 
40 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-44 

46 

<400> 56 

Cys Pro Pro Cys Ala Pro Glu Leu Leu Gly Gly Arg Met Lys Gin 
15 10 15 

50 Leu Glu Asp Lys Val Glu Glu Leu Leu Ser Lys Asn Tyr His Leu 

20 25 30 

Glu Asn Glu Val Ala Arg Leu Lys Lys Leu Val Gly Glu Arg 

35 40 44 

55 

<210> 57 
<211> 43 
<212> DNA 

<213> artificial sequence 

60 

<220> 

<221> Sequence is completely synthesized 

Sequence Listing -10- 
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<222> 1-43 



<400> 57 

gcttctgcgg ccacacaggc ctacgctgac atcgtgatga ccc 43 

5 

<210> 5S 
<211> 40 
<212> DNA 

<213> artificial sequence 

10 

<220> 

<221> Sequence is completely synthesized 
<222> 1-40 

15 <400> 58 

atgatgatgt gccacggtcc gtttgatctc cagttcggtc 4 0 

<210> 59 

<211> 43 

20 <212> DNA 

<213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
25 <222> 1-43 

<4QQ> 59 

gcttctgcgg ccacacaggc ctacgcttcc tatgtgctga etc 43 

30 <210> 60 
<211> 40 
<212> DNA 

<213> artificial sequence 

35 <220> 

<221> Sequence is completely synthesized 
<222> 1-40 

<400> 60 

40 ccttctctct ttaggttggc caaggaeggt cagcttggtc 40 

<210> 61 
<211> 43 
<212> DNA 
45 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-43 

50 

<400> 61 

gcttctgcgg ccacacaggc ctacgctcag tctgtgctga etc 43 

<210> 62 
55 <211> 39 
<212> DNA 

<213> artificial sequence 
<220> 

60 <221> Sequence is completely synthesized 
<222> 1-39 

Sequence Listing -11- 
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<400> 62 

cattctacaa acgcgtacgc tcaggtgcag ctggtgcag 39 



<210> 63 
5 <211> 45 
<212> DNA 

<213> artificial sequence 
<220> 

10 <221> Sequence is completely synthesized 
<222> 1-45 

<400> 63 

gtaaatgtat gggcccttgg tggaggaggc actcgagacg gtgac 45 

15 

<210> 64 
<211> 39 
<212> DNA 

<213> artificial sequence 

20 

<220> 

<221> Sequence is completely synthesized 
<222> 1-39 

25 <400> 64 

cattctacaa acgcgtacgc tcaggtgcag ctggtggag 39 

<210> 65 

<211> 39 

30 <212> DNA 

<213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
35 <222> 1-39 

<400> 65 

cattctacaa acgcgtacgc tgacgtgcag ctggtgcag 39 

40 <210> 66 
<211> 42 
<212> DNA 

<213> artificial sequence 

45 <220> 

<221> Sequence is completely synthesized 
<222> 1-42 

<400> 66 

50 gtaaatgtat gggcccttgg tggcggctga ggagacggtg ac 42 

<210> 67 
<211> 39 
<212> DNA 
55 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-39 

60 

<400> 67 

cattctacaa acgcgtacgc tcaggtgcag ctgcagcag 39 
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<210> 6B 
<211> 39 
<212> DNA 
5 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-39 

10 

<400> 6B 

cattctacaa acgcgtacgc tcaggtgcag ctgcaggag 39 

<210> 69 
15 <211> 42 
<212> DKA 

<213> artificial sequence 
<220> 

20 <22L> Sequence is completely synthesized 
<222> 1-42 

<400> 69 

gtaaatgtat gggcccttgg tggaggctga agagacggta ac 42 

25 

<210> 70 
<211> 12 
<212> PRT 

<213> artificial sequence 

30 

<220> 

<221> Sequence is completely synthesized 
<222> 1-12 

35 <400> 70 

Met Ala Asp Pro Asn Arg Phe Arg Gly Lys Asp Leu 
1 5 10 12 

<210> 71 
40 <211> 66 
<212> PRT 

<213> artificial sequence 
<220> 

45 <221> Sequence is completely synthesized 
<222> 1-66 

<400> 71 

Met Gly Gly Ala Ala Ala Arg Leu Gly Ala Val He Leu Fhe Val 
50 1 5 10 15 

Val lie Val Gly Leu His Gly Val Arg Gly Lys Tyr Ala Leu Ala 

20 25 30 

55 Asp Ala Ser Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly Lys 

35 40 45 

Asp Leu Pro Val Leu Asp Gin Leu Leu Glu Gly Gly Ala Ala His 

50 55 60 

60 

Tyr Ala Leu Leu Pro Gly 

65 66 

Sequence Listing - 13 - 
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[03] 

[14] 
[05] 
[06] 

77-?EL I SAMK, c-mp l IS^tt7r-^t*l£t5*St 

[H7] 

[08] 

3%T^t2-^y^±T^ASW^B s t N I ##r£^-f 0T*$>6o »£#J2 
[09] 

K I RA-EL I SA7yt>fTOTPOI:»t573f=^ UftftW***** 
[01 0] 

[011] 
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1] 



VH 



FI 



10F6 i maqvqloesggekkkpgeslkisckgygyspaE 

525 1 MAEVQLVQSGGGLVKPQGSLRLSCAASGFTF 

10D10 1 MAEVQLVQSGGGVVQPOGSLSLSCAVSGI 

12B5 1 MAQVQLVQSGGGLVRPGGSLSLSCAVSGI 

12D5 1 MAQVQLVESGGGLVKPGGSLRt/SCAASGFTF 

12E10 1 M&QVQLQQSGPGLVKPSETLSLTCTVSGDSI 




QMPGRGLEWM 
RQAPGKGLBWV 
QAPGKGLEWV 
QAPGKGLEWV 
QAPGKQLEWV 
RQPPGKGLEWI 



10F6 51 A IMYPGNSDTRHNPSJ 

SE5 51 S*ISSSGSTIYYJU3SVKGRFTO 

10D10 51 ft 3 1 S FDGRS EYYADSVKGRFTI i 

12B5 51 A 5ISFDGRSEYYADSVQGRFTIJ 

12D5 51 8 BISSSSSYIYYADSVKGRFTi: 

12E10 51 G ITCYYSGS - TNYNPSLKS RVTI i 



?SINTAYLQWS SLKASDT AMYYCAR 
,YLQMNSLRAEDTAVYYCAR 
j YLQMNS LRAEDTAVYYCAR 
> S30nT*YLQHNSLBAEIDT AVYY CAR 
rSLYLQMNSLRAEDTAVYYCAR 
?SXSQPSLKLSSVTAADTAVYYCAR 



com 



F4 



10F6 101 [ACVAGGAFP; 

5C5 101 HteGEDAFD 

10010 101 

1285 101 

12D5 101 

12B10 100 




G-AHYGFD 
-DRG 
GR 



VL fi 

SSGGGG SGGGGSGQQQSQSVLTQ- PASVSGS 
SSGGGGSGGGCSGGGGSDIVMTQSPSTLSAS 
SGGGGSGGGGSGGGGSDIQHTQSPSTLSAS 
SGGGGTGGGG5GGGGSDIQMTQS PSTLSAS 
VTVSSGGGGSGGGGSGOGGSDIQJfrQSPSTLSAS 
S SGGGGSGGGGSGGGGS SYVLTQ - PPSVSGS 



10F6 

5BS 

10D10 

12B5 

12D5 

12E10 



10F6 

5B5 

10D10 

12B5 

12D5 

12K10 



com 



F2 



150 PGQSITISC rGTSSGVGGYNYVS fYQQHPGKAPKLLI? 3NSNRP5 3VPDR 

150 VGDKVAITC RASE GTYHWIA ^QQKPGKAPKLLIl *ASSLA£ 3APSR 

150 IGDRVTITC RASB GIYHWLA ^YQQKPGKAPKXXl^ CASSIAS GAPSR 

149 IGDRVTITC RASB GIYHWLft TYQQKPGKAPKLUTS CASSLA£ GAPSR 

150 IGDRVTITC RASB GIYHWLfi tfYQQKPGKAFKLLIY CASSIAS GAPSR 

145 PGQSXTISQrGTSSDVGGYyrYVS ffYQQHPGKAPKLMO BGSKRPS 5VSNR 



F3 



CDR$ 



F4 



200 FSASKSGtfXASLTIEGLQAEDEADYFC STYAPPGIIt FGOGTXLTVLGAA 
157 FSGSGSGADFTLTISSLQPDDFATYYC QQYSNYPL-l FGGGTKLEVKRAA 
197 PSGSGSGTDFTLTIS SLQ PDDFATYYC 3QYSNYPL-1 FGGGTKLEILRAA 

196 FSGSOSGTDPTLTISSLQPDDPATYYC QQYSNYPL-Ta^3GOTELRIKRAA 

197 PSGSGSGTDPTXTISSLQPDDFATYYC GQYSNYPL-1JPGGGTKLEIKRAA 
195 FSGSKSGNTASLTISGLQAEDEADYYCgj 




-122- 



43A<&fchK:f-fr£><D 

BfBtt 




= cONA 



^^^'J- PGR 



ScFv 



PGR r-trv^u 





VH 

y 



VL 



GV4 Ser 




NOT 




1 



VH VL 



lacZP 



ST" (his*™ 81 * 




6 x 10 9 DIFFERENT CLONES 
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[03] 
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MAXISORP 



(3~5H) 




96^rCELL WELLJ 
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[0 5] 




\ 
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